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Abstract 
 Falls are a problem in the elderly population. Evidence-based fall prevention programs 
are available but physical therapists do not always utilize them. The literature identifies a number 
of barriers to clinician’s use of evidence-based interventions in general but there is limited 
knowledge of barriers to the use of evidence-based interventions in the clinical practice area of 
fall prevention. The purpose of this study was to identify barriers perceived by physical 
therapists to the use of evidence-based fall prevention interventions with individuals of 65 years 
of age or older. The study utilized an on-line survey of physical therapists licensed in Texas. The 
study validated five previously identified barriers (lack of time, patient’s exercise tolerance, 
professional knowledge deficit, health system bureaucracy, and lack of facility support) and 
identified six additional barriers perceived by physical therapists to the use of evidence-based 
fall prevention interventions with individuals of 65 years of age or older (patient comorbidity, 
lack of resources, productivity expectation, staffing needs, insurance regulations, and 
remuneration).  
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Chapter One 
Introduction 
 Falls are a major public health concern in the older adults’ population (Weir & Culmer, 
2004). Falling is one of the leading causes of injury, debility, institutionalization and premature 
death in individuals 65 years and above (Kruschke & Butcher, 2017; United States Preventive 
Services Task Force [USPSTF], 2017). Over the last decade, the incidence of falls and fall-
related injuries and deaths in older adults has increased (Stevens, 2005). The current estimate is 
that more than one out of every three older adults fall each year (Al-Aama, 2011) and of these, 
over half are by adults over the age of 80 years (Burns, Stevens & Lee, 2016; Center for Disease 
Control [CDC], 2014). About two-thirds of the older adults who fall will experience another fall 
within six months (Al-Aama, 2011; Avanecean, Calliste, Contreras, Lim, & Fitzpatrick, 2017; 
CDC, 2015).   
 The World Health Organization (WHO) defined a fall as an “event which results in a 
person coming to rest inadvertently on the ground or floor or other lower level” (Avanecean, 
Calliste, Contreras, Lim, & Fitzpatrick, 2017, p. 3008). This unplanned descent to the floor, with 
or without injury, considerably impacts older adults’ functional abilities and psychological 
disposition to activities of daily living (Jackson, 2016; Kruschke & Butcher, 2017; Soriano, 
DeCherrie & Thomas, 2007). The fear of falling among older adults is a major factor that leads 
to sedentary life-style, reduced quality of life, difficulty walking, and inability to perform 
activities of daily living (Enderlin et al., 2015). The destructive health effects of physical 
inactivity and sedentary lifestyle and their contributions to general morbidity and mortality have 
been advocated by global and regional public health institutions (CDC, 2017; WHO, 2013). 
Globally, physical inactivity-related deaths per year account for about 3.2 million deaths (WHO, 
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2013), according to the Center for Disease Control (2017), the estimate is that about 300,000 
deaths per year in the US are due to physical inactivity. Physical inactivity and sedentary 
lifestyle tend to increase with age, and it also increases the risk of developing multiple non-
communicable chronic diseases and grave outcome with falls (Blair, Sallis, Hutber, & Archer, 
2012; CDC, 2017).  
 The Center for Disease Control (2015) and the American Geriatric Society (2011) have 
recommended the use of specifically tailored physical activities and environmental modification 
as some of the most effective evidence-based interventions in the management of falls in older 
adults. Similarly, the United States Preventive Services Task Force (2017) issued a final 
guidance and report in 2017 on the prevention of falls and fractures in older adults. This 
guidance by USPSTF, recommends the use of exercise, such as mobility, strength and balance 
training, as an effective intervention in the prevention of falls in the older adults population at 
risk of falls.  
 Physical therapists and other health care professionals have reported positive attitudes in 
the use of evidence-based intervention because it promotes quality patients’ outcomes (Jette et al 
2003). However, lack of consistent use of fall management guidelines, and inadequate training in 
the use of evidence-based practice have been reported among physical therapists, and other 
health care professions, as barriers in the use of evidence-based practice guidelines (Jette, et al., 
2003; Loganathan, Ng, Tan & Low, 2015).       
Background 
 Each year, approximately 30% to 40% of adults 65 year and above, experiences a fall 
(Avin, et al, 2015). Falls can result in non-injury or mild to severe injuries such as skin 
lacerations, traumatic brain injuries, and skeletal fractures (CDC, 2014; WHO, 2004). The direct 
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health care cost in the management of falls in the United States is approximately 0.2% of the 
annual total health care expenditure (Ambrose, Paul & Hausdorff, 2013). As the population of 
older adults in the United States increases, senescence-related health issues become increasingly 
relevant to various stakeholders (Lutz, Sanderson, & Scherbov, 2008).  
 One of the major age-related health care issues of utmost importance to the older adults is 
falling and its consequences (Lee, Kim, Chang, Nam, Kim, Cho, et al., 2018). Falls and the 
consequences of falling have been reported to correlate with the use of evidence-based practice 
by physical therapists and other health care professionals (Stenberg & Wann-Hansson, 2011). In 
a study by Stenberg and Wann-Hansson (2011), the consistent use of clinical practice guidelines 
by health care professionals (therapists, physicians, and nurses) in an acute hospital setting was 
found to be an effective means of reducing falling among the older adults population using the 
acute care facility. However, for unknown reasons, the authors found that evidence-based 
practice guidelines were not consistently used and implemented by health care professionals such 
as physical therapists, occupational therapists, physicians, and nurses.  
 In a similar study, Stroud (2014) and Salbach, Jagial, Korner-Bitensky, Rappolt, and 
Davis, (2007), found that physical therapists do not consistently use innovative evidence-based 
practice guidelines in the care of older adults at risk for falls. The most common barrier among 
physical therapists for not utilizing evidence-based practice, according to Stroud (2014) and 
Fruth, Van Veld, Despos, Martin, Hecker, and Sincroft (2010) was lack of time to search 
literature. Nilsagard and Lohse (2010) in another study found that physical therapists frequently 
fail to use evidence-based practice guidelines due to poor support and lack of interest from the 
management of their facilities. Salbach, et al. (2007) found another barrier why physical 
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therapists often do not use available evidence in health care as being due to poor understanding 
of the evidence and lack of knowledge in analyzing the components.       
 The Stenberg and Wann-Hansson study raises the question about what physical therapists 
and other health care professional perceive as barriers to the implementation of the practice 
guidelines in clinical interventions. Stroud (2014) and Gudjonsdottir and Arnadottir (2015), 
demonstrated that the gap between clinical research and implementation is increasing and needs 
to be bridged. The need for consistent implementation of available clinical evidence in the 
management of falls among older adults cannot be over-emphasized.                
Statement of the Problem 
 Falls are a significant public health issue because of its huge economic cost to the society, 
and impacts on the quality of life, activities of daily living, longevity and institutionalization of 
the older adults’ population (Weir & Culmer, 2004). With the projected growth of this 
population segment (United States Census Bureau, 2010), the problem of falling will likely 
become an even greater public health concerns among stakeholders in the health care sector. The 
current evidence-based practice in the management of falls in older adults includes the 
identification of the relevant intrinsic and extrinsic causative factors and designing appropriate 
corrective measures (AGS, 2011; CDC, 2015; USPSTF, 2017). Evidence-based practice 
guidelines recommend the use of accurate assessment techniques, relevant exercise prescription, 
environmental modification and measures to monitor progress (CDC, 2015; USPSTF, 2017).  
 Despite the availability of numerous evidence-based fall intervention programs and 
studies that highlight the effectiveness of fall treatment interventions(Carter, et al., 2003; Rapp, 
Lamb, Gisela, Ranjit, Lindermann, & Becker, 2008), the literature demonstrates that physical 
therapists do not always use these evidence-based programs (Jette, et al., 2003; Loganathan, Ng, 
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Tan & Low, 2015; Stroud, 2014). The literature shows that among physical therapists and other 
health care professionals, there is a growing gap between clinical research synthesis and the 
implementation of evidence-based practice in clinical practice (Gudjonsdottir & Arnadottir, 
2015; Jette, et al., 2003; Loganathan, Ng, Tan & Low, 2015; Stroud, 2014). There is limited 
literature on physical therapists’ perceptions on the use of evidence-based practice in fall 
intervention programs. The available literature shows physical therapists have a positive opinion 
and attitudes toward the use of evidence-based practice and a majority view it as being valuable 
in achieving positive health outcomes (Stroud, 2014). Available literature also shows the that 
barriers commonly cited by physical therapists include lack of time to search databases, lack of 
support from facility management, knowledge deficit of the evidence and health system 
bureaucracy (Fruth et al., 2010; Hannes, Staes, Goedhuys & Aertgeerts, 2009; Salbach, et al., 
2007).     
Purpose of the Study 
  The purpose of this mixed methods study was to identify barriers perceived by physical 
therapists to the use of evidence-based fall prevention interventions with individuals of 65 years 
of age or older. 
Significance of the Study 
 Physical therapists play a major role in the prevention and treatment of falls in the older 
adult population (Carter, et al., 2003; Rapp, Lamb, Gisela, Ranjit, Lindermann, & Becker, 2008). 
Physical therapists frequently utilize evidence-based clinical practice as part of their patient’s 
plan of care (AGS, 2011; CDC, 2015; USPSTF, 2017). The purpose of this study was to identify 
barriers perceived by physical therapists to the use of evidence-based fall prevention 
interventions with individuals of 65 years of age or older. Data analysis was done to determine if 
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availability of time, patient’s exercise tolerance, lack of support from facility management, 
health system bureaucracy, professional’s knowledge of evidence-based practice, and other 
factors, contributed as barriers perceived by physical therapists to the use of evidence-based 
practices in fall prevention program in older adults.  
 Determining physical therapists’ perceptions and attitudes toward the use of evidence-
based practice guidelines for fall management and prevention, could positively impact patient 
outcomes (Jette, et al., 2003). The identification and elimination of the barriers among physical 
therapists using evidence-based practice guideline will potentially improve the delivery of care to 
the older adults and reduce the direct and indirect health care costs (Jette, et al., 2003; Stenber & 
Wann-Hansson, 2011; Ward, Baloh, Zhu & Stewart, 2017). The need to implement and 
consistently utilize evidence-based practice guidelines in clinical practice cannot be over-
emphasized; it enhances the delivery of quality treatment and benefit to older adults who are at 
risk of falling (French, Thomas, Baker, Burton, Pennington & Roddam, 2009; Ward, Baloh, Zhu 
& Stewart, 2017). 
Research Question 
This mixed methods research study seeks to answer the following question:  
RQ 1. What are the barriers perceived by physical therapists to the use of evidence-based 
fall prevention programs with individuals of 65 years of age or older? 
Research Design 
 This study utilized a mixed method descriptive design. This study employed a web-based 
questionnaire in order to gather both quantitative and qualitative data to evaluate the topic under 
investigation. This study utilized an online survey platform (PsychData) to collect data to 
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investigate and identify the barriers perceived by physical therapists to the use of evidence-based 
fall prevention interventions with individuals of 65 years of age or older. 
Study Participants 
 This study surveyed a sample of physical therapists licensed in the state of Texas 
practicing in various health care settings (home health, out-patient, acute care, skilled nursing 
facilities, & in-patient rehabilitation). Licensed physical therapists’ emails were obtained from 
the Texas State Board of Physical Therapy Examiners.  
Data Collection 
 After Institutional Review Board (IRB) approval of this research, notification emails 
were sent to the potential study participants inviting them to participate. The e-mail notifications 
contained the Uniform Resource Locator (URL) where the online survey was completed. The 
survey was conducted using the online survey platform called PsychData. Data collected was 
then exported to the current Statistical Package for the Social Sciences (SPSS) software package 
for data analysis.  
Data Analysis 
Quantitative data analysis was completed using the current version of the predictive 
analytics software, SPSS, version 25. Responses from the participants, obtained from PschyData, 
were exported to SPSS.  Analyses were done using descriptive statistics to answer the research 
question and describe the items in the survey. The qualitative data was analyzed using the 
qualitative thematic coding method (Trochim & Donnelly, 2008).        
Assumptions 
 The following assumptions support the study:  
1. Participants will truthfully answer the questions provided. 
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2. The instructions provided to the participants will be clear, understandable and sufficient.  
3. The questions provided will be relevant to the content areas of the study. 
Limitation of the Study 
 The following limitations impacted the mixed methods study:  
1. The study sample may not be an accurate representation of all physical therapists. 
2. The study may not be generalizable.  
3. The sample size.  
Delimitations 
 The following delimitations were related to the study:  
1. The study will be limited to physical therapists licensed in the state of Texas. 
2. The surveyed questions will be designed to provide answers to the research questions. 
Definition of Terms 
 The mixed methods study utilizes the following definition of terms: 
Fall – An event which results in a person coming to rest inadvertently on the ground or 
floor or other lower level (Avanecean, Calliste, Contreras, Lim, & Fitzpatrick, 2017). 
Extrinsic Fall Risk Factors – Environmental or external factors that contribute to falls 
(Tideiksaar, 2010). 
Intrinsic Fall Risk Factors – Are factors dependent on the physiological, 
pathophysiological status of patients and or use of pharmacological agents (Tideiksaar, 
2010). 
Co-morbidity – The presence of two or more illnesses in the same person (Masnoon, 
Shakib, Kalisch-Ellet, & Caughey, 2017). 
Exercise tolerance – Ability to cope or endure exercise intensity. 
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Activities of Daily Living – Activities performed as part of daily routine (Saito, Murata, 
Aida & Kondo, 2017). 
Balance - Individual’s ability to maintain or restore the equilibrium state of upright 
stance, without having to change the base of support (Wang, et al., 2010).    
Multifactorial Fall Intervention – Use of multiple strategies of balance and strength 
training measures to reduce fall incidence ( Diener & Mitchell, 2005).     
Polypharmacy - The use of multiple medications, usually, three or more. (Masnoon, 
Shakib, Kalisch-Ellet, & Caughey, 2017). 
Gait Variability - Gait variability is the measure of rhythmicity or quality of gait cycle. 
Lack of Support from Facility – No encouragement or provision of equipment to access 
current research evidence from facility management (Salbach, et al., 2007).  
Organization of the Remaining Chapters 
 Chapter one contained an overview and the background of the research, it also included a 
clear and concise problem statement, purpose of the study, and that sequentially pointed and led 
to chapter two, where there is the review of relevant body of literature for the study. The 
literature review demonstrated and outlined currently used evidence-based guidelines in the 
management and prevention of falls in older adults. Chapter three described the research 
question and the instrument used for data collection, this chapter also illustrated the statistical 
methods that were used to answer the research question. Chapter four provided the data 
statistical analyses results into identifying the barriers perceived by physical therapists to the use 
of evidence-based fall prevention interventions with individuals of 65 years of age or older. 
Chapter five provided the research conclusions and recommendations for future study.   
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 10 
 
 
Chapter Two 
REVIEW OF LITERATURE 
Introduction 
 The purpose of this study was to identify barriers perceived by physical therapists to the 
use of evidence-based fall prevention interventions with individuals of 65 years of age or older.     
Overview 
 The United States (U.S.) Census Bureau (2010) projects that the population of the United 
States will increase from “310 million to 439 million between 2010 and 2050” (p. 1). During this 
same period, the population of older adults (65 years and above) in the US is expected to 
increase by “20% to 89 million people” (United States Census Bureau, 2010, p. 1). The Census 
Bureau projected that in 2050, the elderly population will nearly double its estimated population 
of “43.1 million in 2012” (US Census Bureau, 2010, p. 1). This projected growth, according to 
the bureau, will present a wide range of challenges to various stakeholders and to the healthcare 
industry. Because of this population surge among this age group, various health care 
professionals will face more of the health-related problems commonly encountered by this age 
group (Tideiksaar, 2010).   
 The contributing factors to this growth in the elderly population are due, in part, to 
increased life expectancy in the U.S., and the advances in medical science (Michael, Lin, 
Whitlock, Gold, Fu, O’Connor, et al. 2010). According to the US National Center for Health 
Statistics (2016) life expectancy is higher among older adults in the current generation compared 
to previous generations, and that life expectancy, in general, increased from 76.8 years to 78.8 
years from 2010 to 2015 (76.8 years for males and 81.2 years for females). In 2010, of the 
approximately 2.6 million Americans who turned 65 years or older, nearly 1.8 million of them 
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died, with an annual net gain in the overall population of almost 820,000 individuals ((Federal 
Interagency Forum on Aging Related Statistics, 2012). The increasing life expectancy and 
upward trend in the growth rate of population of older adults clearly highlight the magnitude of 
the health care responsibilities posed by this aging population.           
Consequences of Falls 
 A fall is the phenomena of unintentionally coming to rest on the ground or another low 
level surface with or without loss of consciousness when it is not a consequence of sudden onset 
of paralysis, epileptic seizure, excess alcohol intake or overwhelming force (Carter, et al., 2002). 
Falls present both a physical and a psychological challenge to the elderly population. With 
approximately a third of all individuals 65 years and over experiencing a fall each year (Tinetti, 
Baker, McAvay, Claus, Garrett, & Gottschalk, 1994; Tinetti & Williams, 1997), the ramification 
of falls is literally a matter of life and death. The most common fall- related injuries leading to 
hospitalization in the elderly are fractures of the femoral neck, tibia, fibula, radius, ulna, 
vertebrae, pelvis and ribs, with hip fractures being the most serious (Lord, Sherrington, & Menz, 
2001). In the year 2000, among the elderly population, there were almost 750,000 
hospitalizations. Falls accounted for 45% of these in-patient hospitalizations, and fractures were 
the most common diagnosis, with hip fractures accounting for 314,006 of all the fracture cases 
(Boye, Van Lieshout, Van Beeck, Hartholt, Van Der Cammen, & Patka, 2012). In the elderly 
population, falls account for over 90% of all hip fractures and the likelihood of hip fracture 
increases with age; older adults 85 years or above are nearly 15 times more likely to have a hip 
fracture than individuals 60 years to 65 years of age (Court-Brown, Clement, Duckworth, Biant 
& McQueen, 2017; Thorell, Ranstad, Midlov, Borgquist & Halling, 2014).     
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 Fall-related traumatic brain injury is another serious and debilitating consequence of falls 
in the elderly, with falls accounting for nearly 61% of all traumatic brain injuries (TBI) in 
individuals 65 years and above in the U.S. (Boye, et al., 2012). In Australia, fall-related TBI 
were the second most common diagnosis accounting for 20% of all fall-related injuries (Bradley, 
2013).  Fall-related TBI are associated with marked cognitive decline and increased onset and 
progression of dementia symptoms in the elderly (Luukinen, et al., 2005). In the US, fall-related 
deaths among older adults have taken an upward turn, in the last decade, it was estimated that 
each year, at least 25,000 older adults died because of falls (CDC, 2015). 
 Health related quality of life and functional outcomes are substantially decreased after 
experiencing a fall with injuries in the elderly, and in severe cases, these consequences can lead 
to placement in long-term care facilities due to care-provider dependence in activities of daily 
living (Boye et al., 2012). In a Dutch population based study, Hartholt et al. (2011), conducted  
research on elderly patients who have had hip fractures due to a fall, using the EuroQol-5D (EQ-
5D). The authors found a significant decrease in quality of life 9 months after the fractures in 
these domains: mobility (90% of patients), self-care (54%), usual activities (73%), 
pain/discomfort (69%), anxiety/depression (28%), and cognition (38%). Falls and associated 
instability can be markers of poor health, decline in physical function and loss of autonomy in 
older adults (Lord & Close, 2018). According to the National Center for Injury Prevention and 
Control, in 2010, falls were responsible for 52% of all unintentional deaths in individuals 65 
years of age and above. In the US in 2003, falls were the leading cause of injuries resulting in 
deaths in the elderly population, and the ninth overall cause of death in this age group (Michael 
et al., 2010).   
Economic Cost of Falling 
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 Falling in the elderly population is not only responsible for high risk of injuries and 
unintentional deaths, but also contributes to a high economic burden on the health care system. 
The costs associated with providing health care for the elderly is astronomically high. In 2011, 
the total health care expenses for the elderly, in the U.S., was $414.3 billion, which was over 
$100 billion higher than inflation-adjusted expenses for 2001 (AHRQ, 2014). In 2002, the 
elderly constituted about 13% of the US population, but were responsible for 36% of total US 
health care expenditure, averaging $11,089 per year, per patient (AHRQ, 2014). In 2013, the 
estimated total healthcare cost for fall injuries in the elderly was $34 billion (CDC, 2014). With 
the projected growth in this population group, researchers expect that both the costs and number 
of falls are going to keep rising. In 2015, the estimated total direct health care costs attributable 
to fatal and non-fatal falls was approximately $50 billion (Burns, Stevens & Lee, 2016). For non-
fatal falls, Medicare paid approximately$28.9 billion, Medicaid $8.7 billion, while private and 
other payers paid $12.0 billion, and overall medical spending for fatal falls was estimated to be 
$754 million (Florence, Bergen, Atherly, Burns, Stevens & Drake, 2018). 
 Fall-related injuries are among the most costly category of injury in older adults 
(Florence et al., 2018). Older individuals who experienced a fall commonly had larger healthcare 
utilization costs compared to non-fallers for the year 2002 (Shumway-Cook, Ciol, Hoffman, 
Dudgeon, Yorkston, & Chan, 2009). The indirect health care costs include the loss of 
productivity by family members and other caregivers involved in the care of the older adults 
(WHO, 2007). The overall health care costs associated with falls constitute a huge economic 
burden on society. In addition to the economic burden, falls can also have a negative impact on 
emotional and psychological well-being. Many older adults who sustain a fall develop a fear of 
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falling that decreases quality of life and causes them to limit their activities (Kim, Lockhart & 
Roberto, 2009).     
Etiology and Risk Factors Associated With Falls 
 There are numerous risk factors associated with falls because of the many different 
causes of falls. The complex interplay of both intrinsic and extrinsic factors resulting in an 
inability to maintain balance in response to changes in sensory information can cause falls in the 
elderly (Wang, Skubic, Abbott, & Keller, 2010). The intrinsic factors are risk factors occurring 
within the older individual, and are usually internal, while external or environmental risk factors 
make up the extrinsic factors (Tideiksaar, 2010). Rubenstein (2006) found that risk factors are 
either modifiable or non-modifiable. Some of the modifiable risk factors for falls are the use of 
multiple medications by older adults (polypharmacy), low economic status, inadequate access to 
health care, sedentary life-style, and poor ergonomic building design (Rubenstein, 2006; WHO, 
2007). Non-modifiable risk factors include age, poor cognition, fear of falling, comorbidity, 
female gender, and race (Rubenstein, 2006). Other risk factors include previous falls, use of 
alcohol, hazardous behaviors and use of mobility devices such as canes, walkers and crutches 
(Pountney, 2009).  
Medication Risk Factor 
 Older adults tend to have high incidence of chronic comorbidities and use of multiple 
medications (Pariente et al., 2008; Paul, Gieroba, & Mangoni, 2007). The use of multiple 
medications and certain classes of medications has been associated with the risk of falls in the 
older adults (Jong, Van der Elst & Hartholt, 2013; Thorell, Ranstad, Midlov, Borgquist & 
Halling, 2014). Ziere, Dieleman, Hofman, Pols, Van Der Cammen, and Stricker, (2006) found 
that 21% of older adults used at least four or more medications (polypharmacy) and experienced 
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more severe adverse drug reactions and falls compared to the general population. The classes of 
medications commonly responsible for falls in older adults are antidepressants, 
antihypertensives, neuroleptics and antipsychotics, diuretics, beta blockers, sedatives and 
hypnotics, narcotics, benzodiazepines, and nonsteroidal anti-inflammatory drugs (Richardson, 
Bennett & Kenny, 2014; Woolcott, 2009). In a meta-analysis of observational studies Leipzig, 
Cumming & Tinetti (1999) found that older adults who use these classes of medications have 
higher likelihood of falling compared to those who do not use these medications. Darowski, 
Chambers, and Chambers (2009) found that these medications produce sedation, impaired 
reaction times, impaired balance, orthostatic hypotension, and cardiac function disturbances in 
the older adults which increase the risks of falling.  
Chronic & Acute Disease Risk Factors  
 The incidence and prevalence of falls in the elderly may increase with the presence of 
chronic and acute diseases (Fuller, 2000; Lawlor, Patel & Ebrahim, 2003). The elderly 
population is particularly susceptible to commonly occurring acute illnesses and infections such 
Influenza, Pneumonia and Urinary Tract Infection, with a third of all deaths occurring in 
individuals 65 years and over, as a result of these infections (Mouton, Bazaldua, Pierce & 
Espino, 2001). Common chronic diseases in the elderly include Arthritides, heart failure, 
cancers, Parkinson’s disease, dementia, diabetes, chronic obstructive pulmonary disease, chronic 
kidney disease, and cerebro-vascular accident (Berg & Cassells, 1992; National Council on 
Aging [NCOA], 2017; Pearlman & Uhlmann, 1987).   
 Degenerative joint arthritis is a progressive debilitating disorder that contributes 
substantially to the risk of falls in the elderly (American Geriatrics Society [AGS], 2011). 
Osteoarthritis of the joints in the lower extremities can result in joint pain, stiffness, swelling and 
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 16 
 
 
difficulty with ascending, and descending stairs, and increases the likelihood of tripping and falls 
(Tideiksaar, 2010). Osteoarthritis affects more than 50% of older adults aged 65, and 70% of 
adults 75 years of age or older (Verbrugge, Gates, & Ike, 1991; Verbrugge, Lepkowski, & 
Konkol, 1991). 
 Congestive heart failure is one of the leading cardiovascular diseases recognized as a 
major risk factor for falls in the elderly (Jansen, Bhangu, De Rooij, Daams, Kenny & Van der 
Velde, 2016) mainly because of its association with orthostatic hypotension (Tideiksaar, 2010). 
Orthostatic hypotension is associated with changes in position, from sitting to standing, supine to 
standing or standing to sitting. In the United Kingdom, about 77% of patients with 
cardiovascular diseases, including congestive heart failure, present in the Emergency Room with 
syncope and fall (Carey & Potter, 2001). One major factor with congestive heart failure is the 
attendant shortness of breath with minimal exertions. This tends to limit endurance with 
activities of daily and general exercise tolerance. 
 Parkinson’s disease, a progressive degenerative disorder of the brain, is primarily 
characterized by tremors, rigidity and festinating gait, affecting elderly patients. Elderly patients 
with this chronic disease present with increased falls risk and a recurrent fall which is more than 
double for people with other neurological diseases (Allen, Schwarzel & Canning, 2013). The 
unusually high incidence of falls in Parkinson’s disease is attributed to postural instability, 
freezing of gait, lower extremity muscle weakness, and cognitive impairment (Allen, Schwarzel 
& Canning, 2013).  
 Cardiovascular accident (stroke) also results in neuromusculoskeletal dysfunctions with 
resultant impairments in mobility, sensory deficits, transfers and safety with routine activities of 
daily living. It is caused by disturbances in the hemodynamics in the brain parenchymal such as 
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vascular rupture, thrombosis and embolism. In the acute phase of stroke, fall is one of the 
commonly encountered complications (Tsur & Segal, 2010). Similarly, in the rehab phase of 
stroke, falls are also a common occurrence especially during transfers and mobility training 
(Nyberg & Gustafson, 1995). The majority of strokes occur in the elderly, with about 43% of 
strokes happening in individuals above 70 years old ((Robins & Baum, 1981). The prominent 
risk factors for falls after a stroke include poor cognition, depression, visual neglect, balance 
dysfunction and muscle weakness (Tsur & Segal, 2010). In a 12-month study to identify fall 
status among 115 stroke participants (mean age 70.2 yrs), Ashburn, Hyndman, Pickering, 
Yardley and Harris (2008) found 55% of the participants (95% confidence interval (CI) 46–64) 
experienced one or more falls, 42% (95% CI 33–51) experienced repeated falls, and 54% 
experienced near-falls.  
Age-related Musculoskeletal Weakness.  
 Age-related physiological changes occur in all human systems as individuals advance in 
age. In the musculoskeletal system age-related physiological changes are evidenced in the 
strength, power, tone, endurance and the skeletal architecture (Boss & Seegmiller, 1981; 
Tideiksaar, 2010). The chronic progressive bone-thickness loss (osteoporosis) in the older adults 
is particularly significant due to its relevance in fractures following a fall (Netelenbos, et al., 
2008). With age the extracellular bio-availability of calcium and vitamin D continues to 
decrease, coupled with bone resorption, this results in thin bone trabeculae or fragility symptoms 
raising the likelihood of fracture with minimal ground impact against the bone (Gallagher & 
Tella, 2014). Older adults develop more balance and gait deficits due to loss of flexibility, tendon 
calcification, loss of spinal curvatures, loss of joint cartilage and decreased gait speed 
(Tideiksaar, 2010). 
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 Loss of lean body mass and general muscle atrophy are common age-related 
physiological changes in the musculoskeletal system; in the presence of degenerative joints 
disease, these result in decreased mobility and slow reaction time (Boss & Seegmiller, 1981; 
Kahla, Barkaoui & Merzouki, 2018). Slow reaction time is a time lapse between the brain 
receiving a signal and the person responding to that signal. This delay in reaction to perturbation 
makes the older adult vulnerable to falling. Age-related physiological changes in the 
musculoskeletal system also affect the postural sway in older adults (Tideiksaar, 2010; Wang, 
Skubic, Abbott, & Keller, 2010). Postural sway is the postural movements made by an individual 
in order to maintain a balanced position, and can be measured by the total displacement of the 
center of mass relative to the base of support over time; this is an important concept in dynamic 
balance and safety in the performance of activities of daily living (Cho, Lee, Lee, Lee & Lee, 
2014).  
 Age-related physiological changes in the older adults can also manifest in balance 
deficits, slow gait speed, decreased muscle strength, and increased gait variability (Laroche, 
Greenleaf, Croce & Mcgaughy, 2014). Hausdorff (2005) and Springer, Giladi, Peretz, Yogev, 
Simon & Hausdorff (2006) reported that older adults who demonstrate increased gait variability 
were significantly slower in responding to the displacement of center of mass outside the base of 
support, and were five time more likely to fall. Gait variability is the measure of rhythmicity of 
gait cycle, it increases with age, and results in poor gait quality and likelihood of falls in older 
adults (Hausdorff, 2005).  
 The ability to perform simple dual task of walking and talking simultaneously, can be 
compromised with aging. Hollman, Kovash, Kubik and Linbo (2007) found that in older adults, 
the inability to walk and talk simultaneously is a strong predictor of poor mobility and increased 
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fall risk. Priest, Salamon and Hollman (2008) demonstrated that gait variability and gait 
instability in older adults is due primarily to deficits in the central nervous system's ability to 
coordinate motor output which make individuals in this age group susceptible to falling. 
Use of Assistive Devices 
 Older adults who use assistive devices such as canes, crutches, and walkers have 
increased fall risks (Bradley & Hernandez, 2011). The use of assistive devices in older adults is 
meant to provide increased base of support, enhance static and dynamic balance, and reduce the 
fear of falling (Bradley & Hernandez, 2011; West, Bhat, Stevens & Bergen, 2015). But the use 
of these devices can put older adults at 2.5 times more at risk of falling compared to non-users 
(West, Bhat, Stevens & Bergen, 2015). Bateni and Maki (2005) reported that the use of assistive 
devices such as canes and walkers can contribute to increased gait quality and balance, these 
devices can also result in falls in certain situations and terrain were their use requires increased 
strength and high metabolic demands. The use of assistive devices, such as canes, crutches or 
walkers, can be beneficial to the older adults, but they can also represent potential fall risk (Liu, 
Quiben, Holmes, Connors & Salem, 2017). 
Poor Cognition 
 Falls in older adults with neurodegenerative disease such as dementia and other cognitive 
deficits are significantly higher than those who are cognitively intact (Amboni, Barone & 
Hausdorff, 2013). Mobility function is a complex interaction of the automatic motor function of 
the higher brain centers and the executive functions that demands attention, motivation and 
safety judgement of both external and internal cues (Amboni et al., 2013; Rao, Gilman & Louis, 
2014; Yogev-Seligmann, Hausdorff & Giladi, 2008). Older adults with impaired cognition nearly 
always exhibit poor gait quality, decreased balance, lower gait speed and cadence, and other gait 
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 20 
 
 
abnormalities that predispose them to greater incidence of falls and fall-related injuries (Amboni, 
Barone & Hausdorff, 2013; Rao, Gilman & Louise, 2014; Verghese et al., 2006). The annual 
incidence of falls, injuries and institutionalization among cognitively impaired older adults is 
approximately 80% higher than the cognitively intact older adults (Herman, Mirelman, Giladi, 
Schweiger, & Hausdorff, 2010; Montero-Odasso, Verghese, Beauchet & Hausdorff, 2012). 
Gender and Race Factors 
 Gender and race have been observed to predispose to falling in older adults. Women tend 
to fall more frequently than men, and are far more likely to incur fractures when they fall 
(National Center for Injury Prevention and Control [NCIPC], 2003; WHO, 2004). The CDC 
(2014) estimated that the annual incidence of non-fatal injuries by older adult females was 50% 
more than the rate for older adult males, and that older adult females accounted for nearly 76% 
of all fall-related hip fractures seen in the emergency room. In another report, the CDC (2008) 
found that Caucasian older adults fall more frequently than Black, Hispanic, and Other Non-
Hispanic older adults, and that African Americans are generally less likely to experience any fall 
than Whites in the United States.   
Environmental or Extrinsic Risk Factors  
 Environmental hazards are important contributory factors to falls in older adults with or 
without multiple intrinsic falls risk factors (Rubenstein, 2006). According to the Center for 
Disease Control’s National Center for Injury Prevention and Control (2015) about 55% of falls 
among older adults occurred inside the home, while about 20% of falls injuries occurred outside 
the home. The majority of falls that occur in the home environment occurs in the bedroom, 
bathroom, kitchen and the stairs areas (Tideiksaar, 2010). Common examples of extrinsic risk 
factors that contribute to trips or slips inside the home  include poor household fittings, poor 
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fitting shoes, clutter on the floor; or inadequate use of an assistive device, such as a cane, 
crutches or walkers; slippery floors; and poor lighting (Chase, Mann, Wasek & Arbesman 2012; 
Lord, Menz & Sherrington 2006; Unsworth & Mode, 2003).  
Other important extrinsic falls risk factors are loose rugs, raised doorways, poorly-placed 
shelves, pets, low toilet seat, lack of stair handrails, poor stair design, lack of bathroom grab bars, 
low bed or chair, and obstacles or other tripping hazards (Unsworth & Mode, 2003). Community 
environmental hazards that can contribute to falls in older adults include poorly designed 
sidewalks, pavement cracks, inadequate street markings, slippery floors, and obstacles (Chase, 
Mann, Wasek & Arbesman 2012; Tideiksaar, 2010). The reduction of hazards in the household 
and community environment is an important component of an effective fall prevention program 
in older adults.   
Theoretical Framework 
 The mechanism for balance is delicately dependent on the complex interactions of the 
visual, vestibular, somatosensory and the musculoskeletal sub-centers of the neural network 
(Tideiksaar, 2010). The seamless integration of cognition, biomechanical, anticipatory, and 
postural components enables stability and prevents falling during perturbations and displacement 
of the center of mass outside the base of support (King & Horak, 2013; Wang, Skubic, Abbott & 
Keller, 2010). Age-related physiological changes tend to diminish the coordination of the 
sensory feedback and motor execution in older adults, and increase the likelihood of falls (Yeh, 
Cinelli, Lyons and Lee, 2015). The burden of normal aging on the balance sub-system, and the 
presence of chronic comorbidities such as degenerative joints diseases, peripheral neuropathy, 
neurodegenerative diseases, and cardiovascular abnormalities put older adults at the greatest fall 
risks (Nolan, Nitz, Choy, and IIIing, 2010; Tideiksaar, 2010). 
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 Age-related physiological changes affecting the brain structures and functions 
significantly increase the risk of falls in older adults (Ward, 2006). Age-related changes in the 
brain tend to affect the structural and functional integrity, it has been estimated the in older 
adults, the cerebral volume decreases by as much as 0.23% annually (Liu, Chan & Yan, 2014). 
Significant loss of brain volume occurs in the frontal and pre-frontal lobes leading to 
deterioration in memory, attention, inhibitory control, and accuracy in safety judgement in older 
adults (Greenwood, 2007; Liu, Chan & Yuan, 2014; Raz & Rodrigue, 2006). Studies have shown 
that as individual advance in age, the normal brain motor automaticity and movement planning, 
as seen in the quality of mobility is reduced (Ren, Wu, Chan & Yan, 2013). Additionally, late-
life depression has been related to loss of cortical tissue in the limbic neural network which 
affects emotional functions in older adults, this has been found to lead to heightened risk of 
falling (Sexton et al., 2012).             
 The association between personality types and falls has been established (Kloseck, Crilly, 
& Gibson, 2008; Zhang, Ishikawa-Takata, Yamazaki, & Ohta, 2004). This association revealed 
that some of the five personality types (extroversion, agreeableness, conscientiousness, 
neuroticism, and openness) showed wide variation with aging, and that falls affects the 
personality types that vary most with risk taking, increased gait speed, impulsivity, and 
emotionally self-regulation, notably neuroticism (Kloseck et al., 2008). Mann, Birks, Hall, 
Torgerson and Watt (2006) conducted a large cross-sectional study involving 1,691 community-
dwelling older adult females, 70 years and above, to determine whether the core personality trait 
dimension of neuroticism can predict fear of falling. The study found that neuroticism is a 
significant personality factor in falls and post-fall anxiety syndrome.       
Evidence-based Fall Intervention Programs 
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 All health care professions and clinical practice settings widely advocate and promote the 
use of research evidence in making clinical decisions in patients’ care (Jewell, 2018). Evidence-
based practice is defined as the conscientious, explicit, and judicious use of current best evidence 
in making decisions about the care of individual patients (Jette et al., 2003; Jewell, 2018). The 
American Physical Therapy Association (APTA, 2012) guidelines describe evidence-based 
practice as accessing, applying and integrating evidence to guide clinical-decision making to 
deliver the best patient care, including the integration of best available research, clinical 
expertise, and patient or client-centered care.  
In 2015, the Center for Disease Control made an evidence-based recommendation for the 
management of falls in older adults to include physical activities that focus on balance and 
strength functions, medication review to identify medications that may cause dizziness and 
drowsiness, regular eye exams to optimize visual health, and home safety modifications to 
reduce environmental hazards. Similarly, arising from this recommendation was the CDC 
Compendium of Effective Fall Interventions: What Works for Community-Dwelling Older 
Adults, compiled by Stevens and Burns (2015). The compendium categorizes fall interventions 
into two broad groups of single interventions and multifaceted interventions (Stevens & Burns, 
2015). The single interventions comprise 15 various therapeutic exercises, 4 home environmental 
modifications, and 10 clinical interventions that focus on fall risk factors such as gait and balance 
dysfunctions, while the 12 multifaceted interventions focus on patient’s specific multiple risks 
factors and individualized treatment plans (Stevens & Burns, 2015).   
The American Geriatric Society and the British Geriatrics Society (AGS, 2011) also 
issued an evidence-based clinical practice guideline for the management of falls in older adults to 
include patient specific multimodal physical activity programs and strategies to reduce fall risk 
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factors. The essential feature of the CDC recommendations and the American and British 
Geriatric Societies’ elements are contained in the CDC compendium of interventions. 
Compendium’s Single Therapy Interventions 
Stay Safe, Stay Active Program 
 The stay safe, stay active program according to Stevens and Burns (2015) was conducted 
in southwest Australia to a group of 163 older adults, 65 years or older, with various fall risk 
factors such as lower extremity weakness, poor balance and abnormal reaction time with 
perturbation. The exercise in the stay safe, stay active program was carried out for one hour a 
week for 37 weeks with specific focus on balance, resistant-strength training, coordination, and 
aerobic exercises (Barnett, Smith, Lord, Williams & Baumand, 2003; Stevens & Burns, 2015). 
The study showed that participants in the stay safe, stay active group demonstrated 40% lower 
fall rate compared to the control group (RR = 0.60, 95% CI 0.36-0.99) (Barnett, Smith, Lord, 
Williams & Baumand, 2003).    
Otago Exercise Program 
 The inclusion of exercises in the form of balance exercises or strength training as a 
component of a multimodal fall prevention programs has long been recognized as an effective 
tool and strategy in improving overall safety and preventing falls in older adults (Stubbs, Brefka 
& Denkinger, 2015). These exercises have been administered as a combination therapy of both 
strength training and balance exercise (Carter, et al., 2003; Gschwind, et al., 2013), or as a single 
therapy involving each intervention of balance exercise or strength training program (Faber, 
Bosscher, Chin A Paw & Van Wieringen, 2006; Rosendahl, Gustafson, Nordin, Lundin-Olsson 
& Nyberg, 2008; Steadman, Donaldson & Kalra, 2003). An all-inclusive evidence-based fall 
prevention program is the Otago Exercise Program (OEP). The OEP contains all the 
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recommended elements of an effective fall program, namely, balance, strength, and mobility 
training, including environment modifications and the medication review component (Shubert, 
Smith, Goto, Jiang & Ory 2017; Son, Ryu, Jeong, Jang & Kim, 2016). The OEP was originally 
developed and validated in New Zealand in the late 1990s, since then the clinical outcome of 
OEP has been replicated in multiple studies and settings internationally (Kyrdalen, Moen, 
Roysland & Helbostad, 2013; Son, Ryu, Jeong, Jang & Kim 2016).  
 Physical therapists have reported that the OEP can improve balance, strength, and reduce 
the incidence of falls among older adults (Campbell & Robertson, 2003; Shubert, Smith, Goto, 
Jiang & Ory, 2017). In a study with 165 elderly participants, Yang et al. (2012) found that the 
OEP significantly improved Functional Reach and lower extremity strength in participants 
compared with a control group. In meta-analyses of Randomized Control Trials (RCT), Stubbs, 
Brefka & Denkinger (2015) found that the OEP was consistently effective in reducing falls in 
community-dwelling older adults. In a multicenter RCT in Canada and Australia involving 160 
participants, researchers administered the OEP to participants to determine the incident of falls 
with vertebral fractures in women 65 years or above, and they found the OEP significantly 
reduced falls with vertebral fractures (Giangregorio, et al., 2014). In a RCT involving 1016 
community-dwelling older adults aged 65 years to 97 years, Campbell & Robertson (2003) and 
Campbell (1999) found that OEP was effective in reducing by 35% both the number of falls and 
the number of injuries resulting from falls, and that the program was equally effective in both 
men and women.  
The study also found that the OEP improved participants’ strength and balance functions 
and maintained their confidence in carrying out everyday activities without falling. In 2011 and 
2014, the Center for Disease Control and the Administration for Community Living (ACL) 
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endorsed the OEP as an effective and evidence-based fall prevention program (Boutaugh & 
Lawrence, 2015; Kaniewski, Stevens, Parker, Lee, 2015; Shubert, Smith, Goto, Jiang & Ory, 
2017). The features of the OEP have been used in a combined therapy approach of both strength 
training and balance exercise (Carter, et al., 2002; Gschwind, et al., 2013; Yang, et al., 2012), or 
as a single therapy approach of balance exercise or strength training program with excellent 
results and improvements in functional abilities and independence in activities of daily living 
(Faber, Bosscher, Chin A Paw & Van Wieringen, 2006; Rosendahl,  Gustafson, Nordin, Lundin-
Olsson & Nyberg, 2008; Steadman, Donaldson & Kalra, 2003). 
LiFE (Lifestyle Approach to Reducing Falls Through Exercise) 
 The LiFE program was designed as a way of minimizing the risk of falling by 
incorporating balance and strength activities into activity of daily living for older adults 
(Clemson, Fiatarone-Singh, & Munro, 2014). LiFE program study was conducted in Sidney, 
Australia to a group of community-dwelling older adults, 70 years or older, who have had 
multiple falls in the previous 12 months (Stevens & Burns, 2015). The LiFE program focused on 
integrating balance functions and strength exercises in routine daily activities such as when 
doing the laundry, during personal hygiene, when answering the telephone, etc, each session 
lasted 40 to 60 minutes for a total of 5 weeks, the study found that older adults in the LiFE 
exercise program had 31% lower fall incidence compared to the control (Stevens & Burns, 
2015).   
Erlangen Fitness Intervention 
 Erlangen Fitness Intervention research was a randomized control trial (RCT) done in 
Erlangen, Germany to a group of 217 community-dwelling older adults, 70 years or older, with 
multiple fall risk factors (Freiberger, Menz, Abu-Omar, Rütten, 2007). The Erlangen fitness 
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program focused on Strength, coordination, balance and endurance exercises (Stevens & Burns, 
2015).  The goal of this study was to determine the effect of two intervention techniques, 
namely, psychomotor intervention and physical fitness intervention in reducing falls (Stevens & 
Burns, 2015). The study was for one hour session, twice a week for 16 weeks, at the end of the 
study, the physical fitness group reported 23% fewer falls than the control group (RR = 0.77, 
95% CI 0.60-0.97) (Freiberger et al., 2007). 
 Senior Fitness and Prevention (SEFIP)   
 Senior Fitness and Prevention (SEFIP) was a RCT single-blinded study conducted in the 
Erlangen-Nuremberg area of Germany, to a group of 246 independent living older adult females 
with the goal of determining how a single group of high intensity exercise intervention of 
balance and strength training affects falls, fracture risk, coronary heart disease and health care 
costs (Kemmler, von Stengel, Engelke, Häberle, & Kalender, 2010; Stevens & Burns, 2015). The 
SEFIP exercise program session was for 60 minutes, once a week for 18 months, the study found 
that SEFIP participants reported 46% reduction in the likelihood of falls and 67% reduction in 
the likelihood of fall-related injuries compared with control group (Stevens & Burns, 2015). 
Adapted Physical Activity Program        
 The adapted physical activity program was a RCT conducted by Kovács, Prókai, 
Mészáros and Gondos in 2013 for a period of 25 weeks. This study was done on a group of 67 
older adult females, 60 years old or above, with the goal of determining the functional outcomes 
of adapted physical activity program of progressive balance exercise program and safe functional 
activities on balance, fall risks and quality of life (Kovács et al., 2013). The study found that 
participants in the adapted physical activity group reported a 60% reduction in the likelihood of 
falling compared with the control (Stevens & Burns, 2015).  
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 Tai Chi    
  Tai Chi, an ancient Chinese practice, has demonstrable multiple health benefits including 
improving balance functions and reducing the incidence of falls in older adults who regularly 
engage in this form of exercise (Li, et al., 2005; NCCIH, 2015). In a RCT by Li et al. (2005), Tai 
Chi was administered for 6 months to 256 elderly participants, ages 70 – 92 years old. The 
primary outcome measure in this study was the number of falls and the secondary outcome was 
improvement in balance functions measured by the Berg Balance scale, Dynamic Gait Index, 
Functional Reach test and Single Leg Stance. At 6 months (three times a week), the intervention 
group that received Tai Chi demonstrated significant fewer falls (n = 38) than the stretching 
control group (n = 73) p = 0.007; lower proportion of fallers (28% versus control 46%; p = 0.01), 
the risk for multiple falls in the Tai Chi group was 55% lower than that of the control group (RR 
0.45; 95% confidence interval, 0.30 to 0.70).    
 In another study using community-based Tai Chi exercise, Lin, Hwang, Wang, Chang & 
Wolf, (2006) investigated the effect of Tai Chi training on functional outcome measured by the 
Tinetti scale. The study participants were 1,200 elderly community residents randomized into Tai 
Chi intervention group and the control group (which received only fall educational instructions). 
After 12 months of intervention, the scores for the Tai Chi group increased by 1.8 points (95% 
CI = 0.2-3.4) on the balance component of Tinetti Scale and an increase of 0.9 point (95% CI = 
0.1-1.8) on the gait component of Tinetti Scale. This study showed that Tai Chi is an effective 
intervention in preventing deterioration in functional balance in the elderly with fall risk. The 
outcome of this study by Lin, Hwang, Wang, Chang and Wolf, (2006) is consistent with the 
findings of the simplified tai chi study conducted by Wolf et al. (1996) which found that 
simplified tai chi reduced fall incidence by 47.5%.     
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 In Australia, Voukelato, Cumming, Lord and Rissel, (2007) conducted a 16-week study 
to determine the effectiveness of Tai Chi exercise in reducing falls and improving balance 
functions in 702 older adults, aged 60 years and above. The study demonstrated fewer falls in the 
Tai Chi group compared with the control group. Using the Cox regression analysis, the time 
before the first fall and the hazard ratio after 16 weeks was 0.72 (95% CI = 0.51-1.01, p = 0.06), 
and after 24 weeks was 0.67 (95% CI = 0.49-0.93, p = 0.02).   
Australian Group Exercise Program 
 The Australian group exercise program was a 12 month duration study conducted in a 
retirement facility in Sydney and Wollongong, Australia (Lord, et al., 2003). The study involved 
551 participants ages 62 to 95 years old, with the goal of determining whether a group of 
exercises of aerobic, progressive strength training and mobility training administered for one 
hour, twice a week for 12 months can improve functional outcomes and reduce fall incidences 
(Lord, et al., 2003; Stevens & Burns, 2015). The Australian group exercise program participants 
demonstrated 22% lower fall rate compared with the control (RR = 0.78, 95% CI = 0.62-0.99) 
and 31% fewer falls in participants who fell the previous year of the study compared with the 
control group  (RR = 0.69, 95% CI = 0.48-0.99) (Lord, et al., 2003).   
Yaktrax Walker 
 The Yaktrax Walker is a nonmedical traction device worn over shoes in winter weathers 
to prevent falls in older adults (McKiernan, 2005). The device was tested in a group of 109 older 
adults, 65 years or above, in Wisconsin during the winter months, to determine if the device 
could prevent injurious and non-injurious falls in this population (McKiernan, 2005; Stevens & 
Burns, 2015). The study found that participants who used this device reported 50% fewer slips, 
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and 60% reduction in the likelihood of falling compared to the control group (Stevens & Burns, 
2015).     
Veterans Affairs Group Exercise Program 
 This study was a RCT conducted by Rubenstein et al. (2000) in a Veteran Affairs 
ambulatory center in California, the goal was to determine the outcome of a group of low to 
moderate intensity exercises of progressive resistant strength training, balance and endurance 
exercises on balance, strength, mobility and fall incidence in older adults with chronic 
impairments. The participants were 59 older adult males, 70 years or above, the participants 
received this group exercise program for 90 minutes a session, three times a week for 12 weeks 
duration (Rubenstein, et al., 2000). The study demonstrated that participants reported 66% 
reduction in the likelihood of falls when compared to the control (6 falls/1000 hours of activity 
vs 16.2 falls/1000 hours, p < .05) (Rubenstein, et al., 2000). 
 Falls Management Exercise (FaME) Intervention   
 FaME was a RCT designed to determine the outcome of a 36 week individually tailored 
group of exercises and home care intervention on lower extremity and core strength and patient’s 
dynamic balance functions (Skelton, Dinan, Campbell, & Rutherford, 2005). The participants 
were 50 independent living older adult females, 65 years or above, with a history of multiple 
falls, the participants received balance and strength specific exercises for an hour a week for 36 
weeks (Stevens & Burns, 2015). The FaME study demonstrated that participants who received 
these individually tailored exercises reported 31% fewer falls than the control group (RR 0.69, 
95% CI 0.50–0.96, P = 0.029) (Skelton, Dinan, Campbell, & Rutherford, 2005). 
Music-Based Multitask Exercise Program 
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 Another evidence-based fall prevention program for older adults in the CDC 
compendium is the music-based multitask exercise program. This RCT study was conducted in 
Geneva Switzerland for a group of 134 community-dwelling older adults with multiple fall risk 
factors and previous history of falls (Trombetti, et al., 2011). Participants received multitask 
exercise program performed to Jaques-Dalcroze eurhythmics music for an hour a week for 6 
months, at the end of the study, participants reported fewer falls and 54% reduction in the 
likelihood of fall (relative risk, 0.61; 95% confidence interval, 0.39-0.96) (Stevens & Burns, 
2015; Trombetti, et al., 2011). 
Multi-target Stepping Program (MTS). 
 The MTS study was a RCT conducted on a group of 264 community-dwelling older 
adults in Kyoto, Japan, who demonstrated poor balance, general debility and multiple fall risk 
factors (Yamada, et al., 2013). The program involved targeted stepping in and out of multiple 
squares aimed at improving functional mobility, balance and safe foot positioning (Stevens & 
Burns, 2015). The participants received this intervention for 7 minutes a session for 24 weeks, at 
the end of the study a third of the participants reported fewer non-injurious and injurious falls 
compared to the control group (RR  = 0.35, 95% CI = 0.19-0.66) (Stevens & Burns, 2015; 
Yamada, et al., 2013).  
Other Single Therapy Intervention Exercises   
Balance Exercise Programs  
 Balance exercises or lower extremity strength training is often used by physical therapists 
as a stand-alone intervention in the management of falls in older adults to improve balance 
functions, self-confidence, quality of life, safety in the performance of daily activities and reduce 
falls (Faber, Bosscher, Chin A Paw & Van Wieringen, 2006; Steadman, Donaldson & Kalra, 
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2003). Rosendahl, Gustafson, Nordin, Lundin-Olsson and Nyberg (2008), conducted a RCT of 
fall prevention program by administering a high-intensity multi-faceted functional balance 
exercises to the intervention group, and the control group received non-specific aerobic 
activities. Using the number of falls in the participants as outcome measure, the study found that 
the intervention group had a lower fall rate compared to the control group (intervention 2.7 falls 
per Person Years, control 5.9 falls per Person Years), RR was (95% CI) 0.44 (0.21-0.91), p = 
0.03.  
 In a multi-center RCT Faber, Bosscher, Chin A Paw and Van Wieringen, (2006), sought 
to determine the effect of a 20-week moderate intensity balance exercises on the number of falls 
and performance of functional activities among elderly residents of long-term care facilities. The 
results showed a reduction in the number of falls (2.4 falls per year) and falls risk (Hazard Ratio 
= 0.39; 95% CI; 0.18-0.88) among the intervention group compared to the control group (5.5 
falls per year).    
 Mansfield, Wong, Bryce, Knorr and Patterson, (2015) investigated the effectiveness of 
perturbation-based balance exercise program on the number of falls in the elderly population 
with neurological disorders. This study, a systematic review and meta-analysis of RCT involved 
404 older adults. Results of this study showed that participants who completed the perturbation-
based balance training were less likely to fall (RR = 0.71; 95% confidence interval = 0.52, 0.96; 
p = 0.02) and reported fewer falls than those in the control group (RR = 0.54; 95% CI = 0.34, 
0.85; p = 0.007). Balance training programs of multiple variations such as the Tai Chi and 
perturbation-based training, have all demonstrated good efficacy in reducing fall incidences and 
improving functional balance outcomes in older adults with fall risks (Stevens & Burns, 2015). 
Strength Training Programs  
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 Strength training program is another component of the multi-factorial fall intervention 
program that is often administered as a single intervention besides balance training. Strength 
training program is administered to reduce or delay the age-related sarcopenia in older adults that 
tends to weaken muscle strength and reduce muscle bulk in older adults (Ji, Han & Won, 2015; 
Tideiksaar, 2010). Aging tends to manifest the cumulative systemic impairments and multiple 
disease processes that potentially weaken the musculoskeletal system that make older adults 
susceptible to falls (Soriano, DeCherrie & Thomas, 2007). Strength training exercise is aimed at 
slowing down the progressive muscle weakness commonly found in older adults.  
   In an RCT by Liu-Ambrose et al. (2004), conducted a study to determine the effects of 
lower extremity strength training program in reducing falls in community dwelling older women. 
The single-blinded study had 98 participants that received resistance strength exercises 
administered for 25 weeks, the fall risk was measured using the physiological profile assessment 
(PPA). The result showed a significant reduction in the PPA of 57.3% in the strength training 
group versus 20.2% in the control group (p = 0.005). Lower extremity strength training program 
can significantly lower the fall risks, improve balance functions and self-confidence in older 
female adults (Liu-Ambrose, et al., 2004). 
 Similarly, Cho and An (2014) investigated the effect of an 8-week strength training 
program on the balance functions of older female adults over the age of 75 years with multiple 
fall risks factors. A total of 55 subjects participated in this study. Muscle strength and balance 
were measured before and after intervention, using the hand held dynamometer and Tetrax Fall 
Index respectively. After the intervention, the Fall Index score of the strength training group 
decreased from 59.0 (22.0) to 44.5 (17.4), showing a statistically significant decrease (t = 5.77; p 
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< 0.001). The balance index score is rated between 0-100, the higher the index, the higher the 
risk of falling.                
 In an outpatient rehabilitation setting, Hauer et al. (2001) conducted a RCT involving 57 
female participants, to determine the safety and efficacy of progressive resistance training on the 
number of falls. After 3 months intervention (for 3 times weekly), fall incidence was reduced by 
25% in the intervention group compared with the control group (RR = 0.753 CI = 0.455-1.245). 
This study demonstrated that progressive resistance strength training is a safe and effective 
means of reducing falls in frail, high risk geriatric patients with a history of injurious falls (Hauer 
et al., 2001).   
 Strength training exercise is an effective intervention in preventing falls in older people 
with fall risks (Stevens & Burns, 2015). In 2003, Barnett, Smith, Lord, Williams & Baumand, 
(2003) conducted a research to determine the effect of strength training intervention on balance, 
health status and fall prevention in at risk community-dwelling older adults. The study 
participants were 163 older adults aged 65 years and above, with multiple fall risk factors, 
identified to be at risk for falls based on their performance on a 30-second chair sit to stand test. 
Participants were randomized into intervention and control groups, after 12 months of 
intervention, the rate of falls in the intervention group was 40% lower than that of the control 
group (RR = 0.60; 95% CI 0.36–0.99) who received no treatment. This study, and other similar 
studies, supports the use of strength training exercise in fall prevention in the older adults’ 
population.        
 Age-related physiological muscle weakness in the elderly is directly proportional to 
functional decline and is reversible with resistance exercise training (Chandler, 1998; Tideiksaar, 
2010). Functional decline can manifests in inability to perform common activities of daily living 
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such as chair to bed transfers, bathroom transfers, sit to stand transfers, household mobility with 
or without mobility device, grooming and dressing (Guggenheimer, Olsen, Kurvers & Barron, 
2017). Strength training in the elderly does not only reduce falls, but also forestalls the effects of 
aging on functional limitations, disability and the attendant declines in quality of life (McAuley, 
Szabo, Gothe, & Olson, 2011; Seguin & Nelson, 2003). Sedentary lifestyles and general physical 
inactivity in the elderly is usually due to psychological fear of falling which further compounds 
and complicates physiological impairments associated with the aging process (Guggenheimer, 
Olsen, Kurvers & Barron, 2017; McAuley et al., 2011). According to CDC (2015), other benefits 
of strength training exercises include ability to reduce signs and symptoms of several chronic 
disease conditions, such as: arthritis, diabetes, osteoporosis, obesity, back pain, and depression, 
enhance quality of sleep, and improved cardiac health, self-confidence, self-esteem and general 
quality of life.  
Home Modification 
 The CDC compendium also include four evidence-based home modification studies, 
namely, the VIP Trials, Home Visits by an Occupational Therapist, Falls-HIT (Home 
Intervention Team) Program and the Home Assessment and Modification program (Stevens & 
Burns, 2015). These studies were shown to improve environmental safety for older adults at risk 
of falling, and reduced the risks posed by hazards in the immediate living environment. These 
home modification studies were carried out on a one-on-one home visits by occupational 
therapists with the aim of evaluating and reducing home environmental hazards and encouraging 
healthy behavioral changes (Campbell, et al., 2005; Cumming, et al., 1999;  Nikolaus & Bach, 
2003; Pighills, Torgerson, Sheldon, Drummond, & Bland, 2011). Participants in these studies 
reported significantly fewer numbers of falls compared to the control group (Campbell et al., 
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2005; Cumming, et al., 1999;  Nikolaus & Bach, 2003; Pighills, Torgerson, Sheldon, 
Drummond, & Bland, 2011). 
Clinical Interventions 
 The clinical interventions component of the CDC compendium included ten studies of 
interventions that are outside the scope of physical therapy practice. These clinical interventions 
range from medications prescription and use, to cataract surgery and podiatry procedures 
(Stevens & Burns, 2015). The medications that were commonly prescribed and administered in 
the clinical interventions studies to older adults with risk of falling were cholecalciferol and 
calcium (Stevens & Burns, 2015), these studies demonstrated that older adults on a daily dose of 
cholecalciferol and calcium reported on an average of 44% fewer falls and reduced fracture 
incidence compared with control (Bischoff-Ferrari, Orav, & Dawson-Hughes, 2006; Gallagher, 
Fowler, & Sherman, 2001; Harwood, Sahota, Gaynor, Masud, & Hosking, 2004; Pfeifer, et al., 
2009). Additionally, when certain classes of medications like the psychotropic medications 
(benzodiazepine, antidepressant, or major tranquilizer) are withdrawn from older adults, 
participants achieved 64% reduction in fall rates (Campbell, Robertson, Gardner, Norton, & 
Buchner, 1999).  
 Other components of the clinical interventions are cardiac pacemaker placement for fall 
risk older adults with cardiovascular health condition called cardio-inhibitory sinus 
hypersensitivity, cataract eye surgeries and visual exams to improve vision and ocular health, 
and podiatry procedures to repair foot deformities and use of orthotic devices to improve balance 
and functional mobility (Stevens & Burns, 2015). Participants who received these clinical 
interventions demonstrated significantly reduced fall incidence compared with the control 
(Haran, et al., 2010; Harwood, et al., 2005; Kenny, et al., 2001; Spink, et al., 2011).  
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 37 
 
 
Multifaceted Interventions 
Stepping On 
 The Stepping On study is one of the twelve components of the multifaceted interventions 
of the CDC compendium. This study was conducted on a group of 310 community-dwelling 
older adults, aged 70 years or above, with previous history of falls (Stevens & Burns, 2015). The 
Stepping On involved lower extremity strength training, balance exercises, environmental 
modification program, medication review and behavioral safety components (Clemson et al., 
2004). The study was administered to the participants for two hours a week for seven weeks, at 
the end of the study, the participants on the Stepping On program achieved a 31% reduction in 
the fall rate (RR = 0.69, 95% CI = 0.50-0.96; P =.025) (Clemson, et al., 2004; Stevens & Burns, 
2015).  
PROFET (Prevention of Falls in the Elderly Trial)   
  The PROFET study was a RCT conducted by a team of inter-disciplinary health 
professionals on a group of 184 older adults, aged 65 years or older, who had presented to the 
emergency room for a fall related accidents (Close et al., 1999; Stevens & Burns, 2015). The 
participants received a multifaceted intervention of screening and treatment for vision, postural 
hypotension, cognition and depression, also included were medications review, home 
environmental modifications, and balance specific exercises (Stevens & Burns, 2015). The 
interventions were provided by a team of expert physicians and occupational therapists for 60 
minutes a week for 12 months, at the conclusion of the study, participants in the PROFET study 
demonstrated 67% reduction in the likelihood of falling compared with control group (odds ratio 
= 0.39, 95% CI 0.23-0.66) accidents (Close et al., 1999; Stevens & Burns, 2015).  
Accident & Emergency Fallers 
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 The accident and emergency fallers program was another RCT conducted by a team of 
inter-disciplinary health professionals on a group of 313 fall risk older adults, aged 65 years or 
above, with of multiple falls and emergency room visits for fall related injuries (Davison, Bond, 
Dawson, Steen, & Kenny, 2005; Stevens & Burns, 2015). The participants in this program 
received a multifaceted intervention of neurological, cardiovascular, visual and medications 
examinations and review, also provided in the study were strength, balance and functional 
mobility training with home hazards modification (Davison et al., 2005; Stevens & Burns, 2015). 
The accident and emergency fallers program was provided by a team of physicians, occupational 
and physical therapists for an hour a session, twice a week for 12 months, the study found that 
participants in the program showed 36% reduction in falls compared with the control group (RR 
0.64, 95% CI 0.46-0.90) (Davison et al., 2005; Stevens & Burns, 2015).  
The NoFalls Intervention 
 The NoFalls Intervention RCT was conducted in Sidney, Australia, on a group of 1090 
older adults with multiple fall risk factors, this NoFalls intervention comprise strength, balance 
and flexibility exercises and visual examination with home hazards modifications (Day et al., 
2002). The study participants, aged, 70 years or above, received this multifaceted intervention as 
a group exercise for 90 minutes a session for 15 weeks (Stevens & Burns, 2015) and at the 
conclusion of the study participants in the NoFalls group reported 30% reduction in the 
likelihood of falling and 14% fewer falls compared with the control group (RR 0.67 (0.51 to 
0.88, P = 0.004) (Day et al., 2002). 
The Study of Accidental Falls in the Elderly (SAFE) Health Behavior and Exercise 
Intervention    
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 The SAFE study was a large RCT involving 3,182 older adults with high risk of falls in 
Oregon and Washington states (Hornbrook et al., 1994). The participants, aged 65 years or older, 
received a multifaceted intervention of home safety modifications, exercises program with 
special focus on strength, posture and balance, with behavioral safety modifications (Stevens & 
Burns, 2015). The SAFE study was conducted for 90 minutes a session, for four times a week, 
for one month, participants in the SAFE study reported 15% less fall compared with the control 
group (Hornbrook et al., 1994; Stevens & Burns, 2015). 
Falls Team Prevention Program 
 The Falls Team Prevention Program was a RCT conducted by a team of inter-disciplinary 
health care professionals of physicians, nurses, physical and occupational therapists on a group 
of 204 older adults, aged 60 or older, with a history of falls (Logan et al., 2010). The participants 
received a multifaceted intervention of fall education, home modifications, medication reviews, 
balance and strength training programs in a group setting for two hours a session, twice a week, 
for a total of six weeks (Logan et al., 2010; Stevens & Burns, 2015). At 12 months follow-up 
after the conclusion of the study, participants in the falls team prevention program reported 55% 
reduction in the incidence of falls compared with the control group (Logan et al., 2010, Stevens 
& Burns, 2015).  
KAAOS (Falls and Osteoporosis Clinic)    
 The KAAOS study was a RCT conducted by a team of inter-disciplinary health 
professionals on a group of 1314 older adults, aged 70 years or more, with multiple fall risk 
factors and fall related injuries in Finland (Palvanen et al., 2014; Stevens & Burns, 2015). The 
participants received a multifaceted intervention of individualized balance and strength training 
exercises, medication review and prescription for calcium and cholecalciferol coupled with home 
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modification program with the view of identifying and removing home safety hazards (Palvanen 
et al., 2014; Stevens & Burns, 2015). The interventions were provided by physicians, nurses and 
physical therapists for 60 minutes a week for 52 weeks, at the end of the study, older adults in 
the KAAOS group reported 28% reduction in fall incidence and 26% reduction in likelihood of 
injurious falls compared with the control (Palvanen et al., 2014; Stevens & Burns, 2015). 
Multifactorial Fall Prevention Program 
 This RCT study was not as effective in reducing the overall fall rate in the participants 
(Stevens & Burns, 2015). The multifactorial fall study was conducted by Salminen, Vahlberg, 
Salonoja, Aarnio, and Kivelä in Finland in 2009 on a group of 591 older adults, aged 65 years or 
more, the study did not show significant improvement in the overall fall incident rate in the 
participants that received the multifaceted intervention of fall education program and home 
hazards modification (Salminen et al., 2009; Stevens & Burns, 2015). But among the participants 
in a subgroup of those who have had three or more falls the previous year of the study, there was 
41% reduction in the fall rate (Salminen et al., 2009; Stevens & Burns, 2015). 
Nijmegen Falls Prevention Program (NFPP) for adults with Osteoporosis  
 The NFPP was a RCT conducted on a group of 96 older adult participants with an 
established medical diagnosis of osteoporosis and a history of falls (Smulders et al., 2010; 
Stevens & Burns, 2015). The participants in this study were community-dwelling older adults, 
aged 65 years or more, received multifaceted fall intervention program of fall education, 
functional gait variability training, resistant strength training and safe falling strategy, these 
interventions were administered by a team of physical and occupational therapists for up to 3 
hours a session for 5.5 weeks duration (Smulders et al., 2010; Stevens & Burns, 2015). The study 
concluded with a significant reduction in the fall rate of 39% in the NFPP participants compared 
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with the control group (.72 vs 1.18 falls/person-year; risk ratio, .61; 95% confidence interval, 
.40-.94) (Smulders et al., 2010; Stevens & Burns, 2015).  
The Winchester Falls Project 
 The Winchester falls project was a cluster RCT conducted in the United Kingdom with 
the goal of investigating the outcome of primary and secondary care based multifaceted 
interventions on fall rate reduction in older adults (Spice et al., 2009: Stevens & Burns, 2015). 
The study participants were 505 older adults, aged 65 years or above, with a history of multiple 
falls living in the community (Spice et al., 2009; Stevens & Burns, 2015). The participants 
received a physician assessment and care (for medication review, visual examination and advice 
on alcohol cessation), nurse assessment and care (for postural hypotension and continence), 
physical therapy intervention (for gait, balance and strength training program) and occupational 
therapist care (for safe foot wares and environmental safety modification) (Spice, et al., 2009; 
Stevens & Burns, 2015). The participants in the Winchester falls project demonstrated a 50% 
reduction in the likelihood of falls compared with the control group (Spice et al., 2009; Stevens 
& Burns, 2015). 
Yale FICSIT (Frailty and Injuries: Cooperative Studies of Intervention Techniques) 
 The Yale FICSIT study was conducted by Tinetti et al. (1994) on a group of 301 older 
adult participants, aged 70 years or more, with at least one of the following risk factors: postural 
hypotension, polypharmacy, gait abnormality, lower extremity strength, and joints range of 
motion limitations, and inability to safely transfer. The participants received multifaceted 
intervention from a nurse practitioner and a physical therapist with individualized focus on 
progressive resistant strength and balance training with medication review, home safety 
modification and visual examination (Stevens & Burns, 2015; Tinetti et al., 1994). The 
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 42 
 
 
participants in the Yale FICSIT group reported 30% fewer fall rate compared with the control 
group (Stevens & Burns, 2015; Tinetti et al., 1994).    
A Multifactorial Program 
 The study outcome of this program, like the multifactorial fall prevention program, was 
not as successful as other studies in the multifaceted intervention section of the CDC 
compendium. The study participants demonstrated a modest 10% reduction in the fall incidence 
compared with the control (Wagner et al., 1994). The participants were 1559 older adults with 
multiple fall risk factors and received a fall education program on vision and hearing 
impairments, home modification, medication review, need to exercise and alcohol use (Stevens 
& Burns, 2015; Wagner et al., 1994).   
Multifaceted Combination of Balance and Strength Interventions 
 In a systemic review of multiple RCT of interventions to reduce falls in community-
dwelling older people, Gillespie et al. (2012) researched 40 trials that used a combination therapy 
of strength training and balance exercises in participants 65 years or above. The studies showed 
that the combination therapy group demonstrated a significantly reduced rate of falls (RR 0.71, 
95% CI 0.63 to 0.82; 16 trials; 3622 participants) and risk of falling (RR 0.85, 95% CI 0.76 to 
0.96; 22 trials; 5333 participants). Joshua et al. (2014) arrived at the same conclusion that 
combination therapy of strength and balance exercises can significantly reduce the incidence of 
falls in older adults with multiple risk factors.  
 Rapp et al. (2008) conducted a similar study to determine the effect of combination 
therapy of strength training and balance exercises, involving residents of several nursing homes 
in Germany, who were at risk of falls or have had multiple falls. The participants in this study 
were 725 older adults with a median age of 86 years. The result showed a significant decrease in 
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the number of falls among the intervention group, the incidence rate ratio (RR) for the effect of 
combination therapy on the number of falls was 0.56 (95% CI = 0.42-0.74) and the time before 
the participants’ first fall was a hazard ratio of 0.70 (95% CI = 0.56-0.87). 
 In a British study involving 1,256 participants over the age of 65 years, Iliffe et al. (2014) 
conducted a RCT to evaluate the impact of strength training and balance exercises on the number 
of falls in older adults with multiple fall risk factors. After 12 months of intervention, with 150 
minutes per week, there was a significant reduction in the number of falls in the intervention 
group which received a combination therapy of lower extremities strength training and balance 
exercises compared with the control group (RR 0.74, 95% CI 0.55 to 0.99; p = 0.042) which 
received only chair aerobics. Therefore, as shown in this study, elderly participants who engage 
in physical activities of strength training and balance exercises can significantly reduce their risk 
of falls, incidence of hip fractures and mortality from all causes (Iliffe, et al., 2014).  
 In a study involving 149 female individuals aged 70-78 years, Karinkanta, Kannus, Uusi-
Rasi, Heinonen and Sievänen, (2015) conducted a RCT trial to evaluate the effect of combined 
strength training and balance exercises in reducing injurious falls. The results showed the rate of 
injured fallers was 62% lower in the intervention group compared with the control group (HR 
0.38, 95% CI 0.17 to 0.85) who received only chair aerobics. Additionally, the intervention 
group had 51% less injurious falls (RR 0.49, 95% CI 0.25 to 0.98) and 74% less fractures (RR 
0.26, 95% CI 0.07 to 0.97) compared with the control group (Karinkanta et al., 2015).       
 The combination therapy of progressive strength training and balance exercises is an 
important component of falls management therapy; it is also an essential factor in improving 
bone architectural density older adults (Duckham et al., 2015). Improved bone density in older 
adults can significantly reduce the risk of fractures after a fall. Among older adults, fractures, 
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especially hip fractures, are the most common injuries resulting from falls and the leading cause 
of placement in long-term care facilities (Boye et al., 2012; Hartholt et al., 2011). In a 12 month 
study by Gianoudis et al. (2014), involving 162 elderly participants, the study demonstrated the 
impact of resistance strength training on bone mineral density (BMD) of femoral neck and 
lumbar spine measured by Dual-energy X-ray absorptiometry before and after intervention. A 
significant increase was demonstrated in the femoral neck and lumbar spine BMD (1.0% to 
1.1%; p < 0.05), functional muscle power (measured by Timed Stair Climb, 5%; p < 0.05) and 
dynamic balance (measured by Four Square Step Test 6%, p < 0.01; Sit-to-Stand, 16%; 
p < 0.001) relative to the control group (Gianoudis et al., 2014). From these studies, a multimodal 
exercise program is an effective approach in older adults with multiple musculoskeletal 
dysfunctions with falls risk factors and low BMD (Gianoudis et al., (2014). 
STEADI Fall Prevention Measure 
 In 2012, the CDC developed its own evidence-based fall prevention tool kit called 
STEADI (Stopping Elderly Accidents, Deaths, & Injuries) for health care providers (CDC, 
2017). STEADI was developed in line with the recommendations of the American and British 
Geriatrics Societies' (AGS/BGS) fall prevention practice guidelines (CDC, 2017; Stevens & 
Phelan, 2013). The STEADI program seeks to identify patients at low, moderate, and high risk 
for a fall, identify modifiable risk factors, and offer individually designed effective intervention 
programs (Sarmiento & Lee, 2017; Stevens, 2013). The STEADI toolkit contains an algorithm 
for basic information about falls, standardized balance, gait, and lower extremity strength 
assessment tests such as the Timed Up and Go test, the 30-second chair sit to stand, and the 4-
stage balance test (CDC, 2017; Sarmiento & Lee, 2017; Stevens, 2013). It also includes 
directions for measuring orthostatic blood pressure because postural hypotension is a frequent 
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cause of falls in the older population, and directions for referral to fall-clinical specialists 
(physical therapists, neurologists, & podiatrists) and community fall prevention programs and 
centers (Stevens, 2013; Stevens & Phalen, 2013). 
Physical Therapists Behaviors and Attitudes in Using Evidenced-based Practice  
 The need to implement evidence in clinical practice has been advocated by numerous 
health care professions because of the multiple benefits to the health care system (Jewell, 2017; 
French et al., 2009; Ward, Baloh, Zhu & Stewart, 2017). According to Stroud (2014), physical 
therapists have positive opinions and attitudes toward evidence-based practice and majority view 
it as being valuable in achieving positive health outcomes.  
 In a cross-sectional, web-based questionnaire study, Nilsagard and Lohse (2010) sampled 
2,160 physical therapists to determine their knowledge, attitudes, and behaviors in using 
evidence-based practice. The authors found that the more advanced educational qualifications the 
physical therapists possess, the greater their knowledge and willingness to use evidence-based 
practice, and the fewer their reported barriers. This study also found that other commonly 
reported barriers to the use of evidence-based practice was lack of support and interest from 
facility managers. 
 In a similar study, Fruth et al. (2010) conducted a study to determine physical therapists’ 
opinion, beliefs and practices in using evidence-based practice in Sweden. The authors sampled 
24 US physical therapists from various clinical settings and found that, while the majority of the 
sampled physical therapists agreed that evidence-based practice must be utilized at all time, they 
do not always utilize the evidence due to multiple barriers such as lack of access to publications 
and what to do with the evidence.  
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 In 2009 in Belgium, Hannes, Staes, Goedhuys and Aertgeerts conducted a study to 
determine the obstacles to the implementation of evidence-based practice in clinical 
interventions. The authors sampled 43 physical therapists and found that the barriers to the 
implementation of research evidence in health care among physical therapists were the 
burdensome regulations, lack of physical therapy practice autonomy and professional struggle 
among various health care professionals in Belgium.    
 In 2014, Stroud conducted a study to determine physical therapists attitudes toward the 
use of evidence-based practice. Stroud sampled 316 U.S. physical therapists and found that the 
more experienced physical therapists tend to consistently use evidence-based practice and report 
fewer barriers than those with less years of experience. The study also showed that majority of 
the sampled physical therapists believed evidence-based practice utilization is important to 
patients’ care, they do not utilize the available evidence due to time constraints in accessing 
literature.       
Promoting Action on Research Implementation in Health Services (PARiHS) 
 PARiHS was first conceptualized in 1998 to promote the framework of implementing 
synthesized clinical research and evidence in health care practice (National Collaborating Centre 
for Methods and Tools [NCCMT] (2011). Since inception in 1998, PARiHS has gone through 
three phases of updates to accurately capture the complex interplay of the sub-elements of 
PARiHS, namely, evidence (E), context (C) and facilitation (F) (NCCMT, 2011; Stetler, 
Damschroder, Helfrich & Hagedorn, 2011; Ward, Baloh, Zhu & Stewart, 2017). The success or 
failure of PARiHS has been found to be dependent on the quality of the available evidence and 
the willingness to implement the evidence in practice by health care professionals (NCCMT, 
2011; Kitson, et al., 2008). For unknown reasons, only a small fraction of available research and 
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 47 
 
 
evidence are translated into practice in health care (Damschroder, et al., 2009; McGlynn, et al., 
2003). The need to identify the barriers in research implementation and bridge the associated gap 
has been advocated in literature (Harvey & Kitson, 2016; Stroud, 2014).           
Barriers to Fall Prevention Programs in Older Adults:  
 Individually tailored exercise programs are part of the most successful interventions to 
prevent falls in older adults, improve balance functions and improve confidence in older adults 
with high risk for falls (Chang, et al., 2004; Haas, et al., 2012; Mailey, Phillips, Dlugonski, & 
Conroy, 2016). The probability of older adults complying with and continuing prescribed fall 
prevention exercise program depends on the type, intensity, and duration of the exercises (Henry, 
Rosemond & Eckert 1999). The goal of fall prevention exercise prescription should be the 
successful integration of exercise principles, risk avoidance and behavioral modification that 
motivates the older adults to be compliant in achieving the stated goals (Mailey, Phillips, 
Dlugonski, & Conroy, 2016).  
 The use of general exercise programs is known to reduce disability and improve quality 
of life, but chronic debility and physical disabilities associated with chronic diseases such as 
congestive heart failure, chronic obstructive pulmonary disease, pneumonia, Parkinson disease, 
cancers, etc. are common barriers to exercise participation in older adults (Blaney, et al., 2010; 
Ellis, et al., 2013; Hoffmann, et al., 2016). Other notable barriers to participation in fall 
prevention exercise program among older adults include advancing age, depression, poor 
perceived health, poor body image, fear of injury, lack of time, and family obligations (Forkan, 
et al., 2006; Schutzer, 2004).     
 Physical therapists’ beliefs, perceptions and attitudes can contribute to barriers in the use 
of standardized fall prevention exercise programs in older adults (Salbach, et al., 2007; Stroud, 
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2014). Stenberg and Wenn-Hansson (2010) found that though evidence-based practice guidelines 
are effective in reducing fall incidence in acute care settings, health care professional do not 
frequently use them due to barriers such time constraints to search literature databases, what to 
do with the evidence, and lack access to current research evidence. These barriers tend to 
increase health care costs and facilitate waste (Al-muqiren, Al-Eisa, Alghadir & Anwer 2017; 
Jette et al., 2003; Stenberg & Wenn-Hensson, 2010). Jette, et al. (2003) found that the number of 
years since licensure, and access to, and knowledge of these research evidences also contribute 
as barriers to effective fall prevention program on the part of health care professionals. 
According to Wheeler, Coogle, Fix, Owens and Waters (2018) and Loganathan, Ng, Tan and 
Low (2015), health care professionals can inadvertently contribute to poor functional outcomes 
in older adults receiving evidence-based fall prevention program due to knowledge deficits of 
these practice guidelines and or perception of the guidelines. Other contributing factors and 
barriers to the effectiveness of fall prevention program in older adults include ethnic and cultural 
differences between older adults and the health care professionals, poor inter-professional 
communication, and health care professionals’ perception of their working environment 
(Amacher, et al., 2016; Loganathan, Ng, Tan & Low, 2015).   
Summary 
 The review of literature showed that falls are a significant problem and are a concern 
among community-dwelling older adults and also for those living in long term care facilities. 
The consequences of falling considerably impact the quality of life of older adults and constitute 
a significant economic burden to society. Injuries are frequently associated with falls in older 
adults, which begins a downward spiral in functional independence, institutionalization, and 
death. Physical therapists play a major part in the prevention and management of falls among 
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older adults. Evidence-based intervention programs have been developed and are widely 
available for use as demonstrated in this literature review. Numerous studies show physical 
therapists’ perceptions, beliefs and attitudes are positive toward the use of evidence-based 
practice in fall prevention in older adults, and that a majority of physical therapists believe these 
practice guidelines are valuable in patient care. For unknown reasons, physical therapists do not 
always utilize the research evidence in the management of falls in older adults in their practice. 
Because of this, a study is warranted to investigate physical therapists’ perceptions of the use of 
evidence-based fall prevention programs for patients 65 years and above, and to identify barriers 
in its implementation.     
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Chapter Three 
Research Design and Methodology 
Introduction 
This chapter provides the procedures and methods that were utilized in this study. It also 
outlined and explained the essential components of this chapter, namely, purpose of the study, 
research question, research design, participants, data collection procedures, and data analysis.  
The problem, as previously identified in chapter one, is that despite the availability of numerous 
evidence-based fall prevention programs and studies that highlight the effectiveness of fall 
prevention interventions in older adults (Carter, et al., 2003; Rapp, et al., 2008), the literature 
demonstrates that physical therapists do not always use these available evidence-based programs 
(Jette et al., 2003; Stroud, 2014).   
Purpose of the Study 
The purpose of this mixed methods study was to identify barriers perceived by physical 
therapists to the use of evidence-based fall prevention interventions with individuals of 65 years 
of age or older.    
 The literature shows that among physical therapists and other health care professionals, 
there is a growing gap between clinical research synthesis and the implementation of evidence-
based practice (Gudjonsdottir & Arnadottir, 2015; Jette, et al., 2003; Loganathan, Ng, Tan & 
Low, 2015; Stroud, 2014). Though the available literature shows physical therapists have a 
positive opinion and attitudes toward the use of evidence-based practice, and a majority of them 
view it as being valuable in achieving positive health outcomes (Stroud, 2014), in spite of this, 
few physical therapists claim to consistently use these practice guidelines in general patients’ 
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 51 
 
 
care and in fall prevention with older adults (Jette, et al., 2003; Loganathan, Ng, Tan & Low, 
2015; Stroud, 2014).  
Research Question 
 This mixed methods research seeks to answer the following question:  
RQ 1. What are the barriers perceived by physical therapists to the use of evidence-based 
fall prevention programs with individuals of 65 years of age or older? 
Research Design 
This study employed a mixed method descriptive research design. This study employed a 
web-based questionnaire in order to gather both quantitative and qualitative data to evaluate the 
topic under investigation. This study utilized an online survey platform (PsychData) to collect 
data to investigate and identify the barriers perceived by physical therapists to the use of 
evidence-based fall prevention programs with individuals of 65 years of age or older.  
The preference of PsychData over other web-based research platforms is due to its data 
quality, integrity, confidentiality and privacy superiority. PsychData provides 100% highly 
secured end-to-end Secure Sockets Layer (SSL) encryption of all participants’ survey data. Also, 
PsychData has the skip logic capability, which allows participants to skip unrelated questions 
based on their initial response. Similarly, the forced answer feature of the platform requires 
participants to provide an answer to question before advancing to the next question (PsychData, 
2018). 
The research question was evaluated using the current version of the predictive analytics 
software, SPSS 25. Responses from the participants, obtained from PsychData, were exported to 
SPSS.  Analyses were done using descriptive statistics analysis to answer the research question 
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and determine the relationships among the variables in the survey. The qualitative data was 
analyzed using the qualitative thematic analysis method (Trochim & Donnelly, 2008). 
Participants 
 This study utilized a sample of physical therapists licensed in the state of Texas. This 
purposive sampling was to specifically target Texas physical therapists who work with older 
adults at risk for falls, with goal of investigating the barriers perceived by physical therapists to 
the use of evidence-based fall prevention programs with individuals of 65 years of age or older.  
The inclusion criterion was that participants must be licensed as a physical therapist in 
Texas State, and were excluded from the study if they were not licensed in Texas State. The 
licensed physical therapists’ emails were obtained from the Texas State Board of Physical 
Therapy Examiners (TBOPTE). All the licensed physical therapists were contacted via email 
(appendix A) with the Uniform Resource Locator (URL) or web address for the online 
questionnaire, and a reminder emails (appendix B) were sent a week after the initial email 
message. According to the TBOPTE there were 17,085 actively licensed physical therapists in 
Texas as of 2016 (TBOPTE, 2018). 6,022 of the emails sent came back as not delivered, another 
2,095 came back with automatic reply from recipients as not available to respond to emails. A 
total of 302 licensed physical therapists completed the survey.   
Data Collection Procedures 
 The Institutional Review Board (IRB) of the University of St Augustine approved this 
research on September 21, 2018 (appendix C). Immediately following the IRB approval, 
notification emails were sent to the potential study participants inviting them to participate in the 
study. The e-mail notification contained the Uniform Resource Locator (URL) where the online 
survey was completed. The survey was conducted using the online survey platform called 
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PsychData. The online survey platform was activated after IRB approval was received, and was 
left opened for 21 days for responses. Reminder emails (appendix B) were sent to the 
participants in the second week after the PsychData online platform was activated. According to 
Sheehan (2001), email survey duration does not influence response rate, and that responses tend 
to peak by the seventh day, and start declining thereafter. The online survey platform was 
deactivated after 21 days. The web-based questionnaire (appendix D) contained a total of 15 
questions. The first 6 questions were demographic in nature, while the next 8 questions were 
designed to provide answers to the research question by using Likert scale and rank order type-
response. The last question was an open-ended question, to afford participants to provide what 
they perceived as barriers in using evidence-based fall prevention interventions with individuals 
of 65 years of age or older. 
Data Analysis 
 The licensed physical therapists provided their responses to the online survey questions 
on the PsychData platform. The responses were downloaded as Excel files and analyzed using 
the current version of SPSS, version 25. The quantitative results were analyzed using descriptive 
statistics and percentages of responses to describe items on the survey and provide answers to the 
research question.  
The qualitative data were analyzed using the qualitative thematic method (Trochim & 
Donnelly, 2008). The qualitative thematic method involved categorizing the qualitative 
responses into themes (Trochim & Donnelly, 2008). The themes were coded to determine the 
respondents’ frequently mentioned barriers perceived to the use of evidence-based fall 
prevention programs with individuals of 65 years of age or older. The coded responses were 
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analyzed using percentages to represent the extent to which the themes were reported as being 
barriers by the respondents.   
Summary 
 This chapter on the research methodology showed the design of this mixed method study, 
how the participants were recruited, the data collection procedures and the statistical analysis 
methods used. The statistical analysis used mainly the descriptive statistics methods to explain 
and describe the quantitative items surveyed. The qualitative thematic analysis was used to 
analyze the qualitative component of the study.   
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CHAPTER FOUR 
ANALYSIS OF DATA 
This chapter contains the results of the study and the statistical analyses used to evaluate 
the results and provide answers to the research question. 
Results 
Demographics of the Respondents 
 The potential population of the study sample was 17, 085 actively licensed physical 
therapists in Texas State, email survey requests were sent to all 17, 085. A total of 303 
respondents completed the survey via the online PsychData platform. One response was 
eliminated from the results, having been partially completed by a non-licensed physical therapist, 
the skip logic nature of the platform automatically ended the survey for this non-licensed 
respondent. Therefore, a total of 302 responses (1.8% response rate) were used for the data 
analyses. Of the 302 respondents, 49% have a doctorate in physical therapy, 24.7% of the 
respondents have a master’s degree in physical therapy and 26.4% of the respondents have a 
bachelor’s degree in physical therapy. 
Of the 302 responses, 254 (84.2%) of the respondents indicated not having American 
Board of Physical Therapy Specialty certification, 24 (7.9%) of the respondents held Orthopedic 
certification, 8 (2.6%) of the respondents held neurologic certification, 7 (2.3%) of the 
respondents held geriatric certification, 5 (1.7%) of the respondents held pediatric certification, 3 
respondents (1%) held sport certification and 1 respondent (0.3%) held certification in women’s 
health.  
 The respondents indicated their current physical therapy practice setting as follows: 109 
respondents (36 %) indicated outpatient, 63 respondents (21%) indicated other (academia & 
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retired), 48 respondents (15.8%) indicated acute care, 45 respondents (15%) indicated home 
health, 24 respondents (7.9%) indicated inpatient rehabilitation, and 13 respondents (4.3%) 
indicated skilled nursing facility. 
The respondents indicated their level of employment in physical therapy practice as 
follows: 199 respondents (66%) indicated they were employed full-time for at least 40 hours a 
week, 49 respondents (16.3%) indicated part time employment, 33 respondents (10.8%) 
indicated they were employed on a per requested need (PRN) basis, and 21 respondents (6.9%) 
indicated other (retired or not working). Similarly, respondents indicated the patient population 
they work with the most as follows: a total of 147 respondents (48.7%) indicated they work with 
geriatric population (65 years of age or above), 33 respondents (10.9%) indicated they work with 
a pediatric population (under 18 years of age), and 122 respondents (40.4%) indicated they work 
with an adult population (18 – 64 years of age).  
Familiarity with CDC Compendium and STEADI Tool Kit Questions 
 Respondents were asked to indicate their level of familiarity with the document “A CDC 
Compendium of Effective Fall Interventions: What Works for Community-Dwelling Older 
Adults” (Stevens & Burns, 2015), of the 269 responses, 54 (20%) of the respondents indicated 
they were familiar with the compendium document and 215 (80%) of the respondents indicated 
that they were not familiar with the document. Similarly, when the surveyed physical therapists 
were asked about their knowledge or use of the STEADI tool kit, of the 269 responses, 213 
(79.3%) respondents indicated they were not familiar with or has not used the STEADI tool kit, 
only 56 (20.7%) respondents indicated they were familiar with, or have used the STEADI stool 
kit. 
Use of Evidence-based Interventions 
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 Respondents were asked to indicate how frequently they treat older adults who are fall 
risks, of the 269 respondents, 160 (59.6%) of the respondents indicated they treat older adults 
with fall risks on a daily basis, 37 (13.9%) indicated they treat older adults with fall risks at least 
three times a week, 30 (11%) respondents indicated once or twice a week, 19 (6.9%) respondents 
indicated once or twice a month, while 23 (8.6%) respondents indicated they treat older adults 
with fall risk less than once a month.  
 Respondents were asked to indicate, on a Likert scale, how frequently they utilize 
interventions to reduce fall risks in older adults. Of the 269 respondents, a majority of the 
respondents 174 (64.5%) indicated they utilize interventions on a daily basis to reduce fall risks 
in older adults; 29 (10.6%) indicated at least three times a week; 25 (9.4%) indicated once or 
twice a week; 17 (6.5%) indicated once or twice a month; while 24 (9%) indicated less than once 
a month.   
 Respondents were asked to indicate, on a Likert scale, how frequently they use current 
research evidence to guide their selection of fall prevention interventions. The breakdown is as 
follows: of the 269 respondents, a majority of the respondents 95 (35.5%) indicated on a daily 
basis, 35 (13.1%) indicated at least three times a week, 29 (10.6%) indicated once or twice a 
week, 42 (15.5%) indicated once or twice a month, and 68 (25.3%) indicated less than once a 
month.  
 Respondents were asked to indicate how frequently they utilize A CDC Compendium of 
Effective Fall Interventions: What Works for Community-Dwelling Older Adults (Stevens & 
Burns, 2015). When asked if they were familiar with the compendium, only 54 (20%) of the 
respondents indicated they were familiar with this document. Of the 54 respondents familiar with 
this document, 11 (20.9%) of the respondents indicated they use the compendium once or twice a 
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week, 10 (18.6%) of the respondents indicated less than once a month, another 10 (18.6%) of the 
respondents indicated once or twice a month, nine (16.3%) of the respondents indicated daily, 
eight (14%) indicated at least three times a week, while six (11.6%) of the respondents indicated 
they never use the compendium.  
 Participants were also asked to indicate how frequently they utilize the STEADI tool kit 
with older adults for fall risks intervention. When the participants were asked if they were 
familiar with, or have used the STEADI took kit, only 56 (20.9%) of the respondents reported 
being familiar with this intervention program. One (1.4%) of the 56 respondents indicated using 
the STEADI tool kit on a daily basis, another one (2.3%) respondent indicated at least three 
times a week, two (2.8%) of the respondents indicated once or twice a week, three (5.2%) 
indicated once or twice a month, two (3.8%) indicated they use the STEADI tool kit less than 
once a month and a majority of the respondents and 47 (84.5%) respondents indicated they never 
use this intervention.  
Research Question and the Results 
 Analysis of the results of the last two survey questions provided the answer to the 
research question in this study, which is to know the barriers perceived by physical therapists to 
the use of evidence-based fall prevention programs with individuals of 65 years of age or older. 
Participants were asked to rank order perceive barriers to the use of evidence-based fall 
prevention program. The potential barriers to be rank ordered were drawn from those barriers 
reported in the literature (Fruth et al., 2010; Hannes, Staes, Goedhuys & Aertgeerts, 2009; 
Salbach, et al., 2007). Table 1 indicates the percentage or participants who responded to each 
ranking from 1 to 5 (Greatest barrier = 1… Least barrier = 5). The majority of the respondents 
36.9% ranked “lack of time” as the greatest barrier, “professional knowledge deficit” was ranked 
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first by 24.6% of the respondents, “patient’s exercise tolerance” was ranked first by 17.7% of the 
respondents, “healthcare system bureaucracy” was ranked first by 9.6% of the respondents, and 
“lack of support from facility” was ranked the greatest barrier by 9.2% of respondents (Table 1). 
Table 2 indicates the mean rankings of the perceived barriers to the implementation of evidence-
based fall prevention programs. Lack of time was the most highly ranked with a mean ranking of 
2.4 (Table 2), and was rated as the greatest barrier by 36.9% of the respondents (Table 1). Lack 
of support from facility was the lowest ranked barrier, with a mean ranking of 3.9 (Table 2), 
being ranked as the greatest barrier by only 9.2% of the respondents (Table 1). 
Table 1  
Ranking of reported perceived barriers to the implementation of evidence-based fall prevention 
programs  
Perceived  greatest barrier      least barrier 
Barriers  1  2  3  4  5 
Lack of time  36.9%  21.9%  19.8%  10.2%  11.2% 
 
Patient’s exercise   
tolerance   17.7%  27.4%  23.8%  17.7%  13.4%  
    
 
Professional  
knowledge deficit 24.6%  15.2%  20.9%  15.7%  23.6%  
 
Healthcare system  
bureaucracy  9.6%  21.9%  21.5%  23.5%  23.5%      
 
Lack of facility   
support   9.2%  11.3%  18.4%  25.4%  35.7%   
 
 
Note: Ranking of perceived barriers from 1 to 5 (Greatest barrier = 1… Least barrier = 5)  
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 60 
 
 
Table 2  
Mean ranking of perceived barriers to the implementation of evidence-based fall prevention 
programs as reported in the literature  
Perceived barriers       Mean rank 
Lack of time        2.4 
Patient’s exercise tolerance      2.8 
Professional knowledge deficit     3.0 
Healthcare system bureaucracy     3.3 
Lack of support from your facility     3.9 
 
Participants were asked to state what other factors not listed in question 14, that they 
perceived as barriers to the use of evidence-based fall prevention interventions with individuals 
of 65 years of age or older. 122 participants responded to this question with open-ended 
responses (Appendix E). All the responses were coded and categorized into six themes to express 
the respondents reported perceived barriers (Table 3). Patient’s comorbidity was the most 
frequently reported barrier (35.2% of the respondents), and was closely followed by the 
perceived lack of resources or equipment by 31.9% of the respondents, productivity was reported 
by 13.9% of the respondents, staffing needs or manpower level was reported by 9.8% of the 
respondents, insurance regulations was reported by 6.5% of the respondents, while remuneration 
was reported by 2.5% of the respondents.   
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Table 3  
Additional perceived barriers to the implementation of evidence-based fall prevention programs   
Frequencies (f) and percentages (p) of theme, sub-themes and codes (n=122) 
Themes   Sub-themes   Codes   f         p  
Patient’s comorbidity  Patient’s diseases  Patient’s Illness 12 27.9% 
 35.2%       Comorbidities  11 25.5% 
        Patient’s cognition 6 14% 
    Medical condition of patients Patient’s conditions  8 18.6% 
    Patient’s willingness  Patient’s Motivation 6 14% 
 
 
     
Lack of resources      Lack of space  5 12.8% 
or equipment       Lack of resources 4 10.3% 
 31.9%       Availability of tool-kit2 5.1% 
        Lack of tools  7 17.9% 
        Limited resources 10 25.7% 
        Lack of equipment 11 28.2% 
 
Productivity expectations     Productivity  7          41.2%  
 13.9%       Caseload  5 29.4% 
        Scheduling conflict 5 29.4% 
 
 
Staffing needs or levels     Lack of skill  1 8% 
 9.8%       Lack of staff  9 75% 
        Inconsistent staff 2 17% 
 
Insurance regulations     Documentation 
6.5%      requirements   6  75%     
    Administrative 
        burden   2 25% 
 
  
 
Remuneration       Pay   3 100% 
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Summary 
Among the physical therapists surveyed in this study, 75.1% reported treating older 
adults with fall risk daily or at least three times a week, similarly, 73.5% reported using some 
form of interventions with older adults with fall risk daily or at least three times a week. 
Furthermore, only 48.6% of the respondents indicated that they use current research evidence to 
guide their choice of fall prevention program on a daily basis or at least three times a week. As 
shown, only 30.3% of the respondents indicated they use the CDC compendium daily or at least 
three times a week, and 3.7% of the respondents indicated they use the STEADI tool kit daily or 
at least three times a week. These findings showed that among the physical therapists surveyed 
there is a gap in knowledge of effective fall prevention programs that needs to be bridged. 
The main purpose of this study was to identify barriers perceived by physical therapists to 
the use of evidence-based fall prevention interventions with individuals of 65 years of age or 
older. The barriers identified by the respondents, to various degrees, were lack of time, lack of 
facility support, patient’s exercise tolerance, professional knowledge deficit, healthcare system 
bureaucracy, remuneration, staffing needs or levels, patient’s comorbidity, insurance regulations, 
lack of resources or equipment, and productivity expectations.  
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CHAPTER FIVE 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS FOR FUTURE 
RESEARCH 
This chapter presents the discussions from the study results, conclusions and 
recommendations for future study.   
Summary 
 A fall is caused by the complex interplay of both intrinsic and extrinsic factors resulting 
in the displacement of center of mass outside the base of support and consequently results in an 
inability to maintain balance in response to changes in sensory information in the older adults 
(Wang, Skubic, Abbott, & Keller, 2010). The intrinsic factors are the internal risk factors 
occurring within the older individuals, while external or environmental risk factors make up the 
extrinsic factors (Tideiksaar, 2010).  
 Falling is a major health concern among older adults and is one of the leading causes of 
injury, debility, institutionalization and premature death in individuals 65 years or above 
(Kruschke & Butcher, 2017; USPSTF, 2017). The most common fall- related injuries leading to 
hospitalization in the elderly are fractures of the femoral neck, tibia, fibula, radius, ulna, 
vertebrae, pelvis and ribs, with hip fractures being the most consequential (Lord, Sherrington, & 
Menz, 2001).  
The balance mechanism is delicately dependent on the complex interactions of the visual, 
vestibular, somatosensory and the musculoskeletal sub-centers of the neural network (Tideiksaar, 
2010). The conceptual framework of falling in older adults is based on the age-related 
musculoskeletal changes and the malalignment of the usual seamless integration of cognition, 
biomechanical, anticipatory, and postural components which enable stability and prevent falling 
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during perturbations and displacement of the center of mass outside the base of support (King & 
Horak, 2013; Wang, Skubic, Abbott & Keller, 2010). The consequences of the malalignment and 
the age-related musculoskeletal changes in older adults can be delayed or reversed by engaging 
in regular physical activities with emphasis on flexibility, balance and strength training (Stevens 
& Burns, 2015; Tideiksaar, 2010).     
 Physical therapists and other health care professionals play a major role in the prevention 
and treatment of falls in the older adult population by using the current best research evidence 
(Carter et al., 2003; Rapp, Lamb, Gisela, Ranjit, Lindermann, & Becker, 2008). The current best 
evidence-based practice in the management of falls in older adults includes the identification of 
the relevant intrinsic and extrinsic causative factors and designing appropriate corrective 
measures (AGS, 2011; CDC, 2015; USPSTF, 2017). This current best research evidence is 
contained in the CDC Compendium of Effective Fall Interventions: What Works for 
Community-Dwelling Older Adults and the STEADI tool kit (Stevens & Burns, 2015).  
 Despite the availability of these current evidence-based fall intervention programs and 
numerous studies that highlight the effectiveness of these interventions (Carter, et al., 2003; 
Rapp, Lamb, Gisela, Ranjit, Lindermann, & Becker, 2008), physical therapists do not always use 
these available programs (Jette, et al., 2003; Loganathan, Ng, Tan & Low, 2015; Stroud, 2014).  
Discussion and Implications of Findings 
Evidence-based practice is defined as the conscientious, explicit, and judicious use of 
current best research evidence in making decisions about the care of individual patients (Jette et 
al., 2003; Jewell, 2018). The APTA guideline (2012) advocated the integration of current 
research evidence in clinical decision-making for quality patient’s care. A growing number of 
physical therapists accept and appreciate the need to consistently implement research findings in 
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patient’s care, but this study, and many others, find a disconnect between clinical practice and 
the use of evidence-based practice (Ramírez-Vélez, Bagur-Calafat, Correa-Bautista, & Girabent-
Farrés, 2015). 
The PARiHS conceptual framework for the successful implementation of research into 
clinical practice asserts that successful integration of research into practice is a function of the 
interaction among: the available evidence, the context of the implementation of the available 
evidence, and the process of facilitation in which a facilitator provides the needed support to 
affect the necessary change of clinical behavior (NCCMT, 2011; Rycroft-Malone, 2004). The 
evidence in this framework is not only the current available research, but a sum of the clinician’s 
derived knowledge, also from experience and from patient’s interactions, that has been 
previously utilized and found to be credible (Rycroft-Malone, 2004).  
This study found that despite the availability of credible research evidence in the 
management and prevention of falls in older adults, physical therapists do not use the available 
evidence to guide their practice due to some perceived barriers. According to Kitson, Harvey and 
McCormack (1998), for the successful implementation of research evidence in practice, the 
evidence must be obtained from a high quality research, high consensus of clinical experience 
and close partnership that integrate patient’s preferences in their care. Though this is a 
descriptive study, the findings are consistent with what is known in literature as barriers in the 
implementation of research in physical therapy practice.       
The context, according to the PARiHS framework, is the working environment where 
research implementation is done (Stetler, Damschroder, Helfrich & Hagedorn, 2011; Ward, 
Baloh, Zhu & Stewart, 2017). The health care practice environment can contribute to the 
successful implementation of evidence-based practice or constitute an impediment. This is 
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clearly evident in home-health practice setting, where in most cases, the patient’s home is an 
unpredictable and uncontrolled environment to the clinician. It is not uncommon, in some home 
environments, to encounter severe clutter with hoarders, dirt and multiple pets making care 
delivery less than ideal. Against this background, the environment can be pivotal in the 
transformation of research into practice. According to Kitson, Harvey and McCormack (1998) 
research implementation in practice is easier in an environment or context that is patient 
centered, in a context that provides clearly defined roles for its employees and provides high 
quality improvement measures. This study identified lack of facility support in the 
implementation of research evidence in practice. Therefore, without clear organizational support, 
and structure in place to emphasis and encourage the use of current research in practice, health 
care providers are bound to exhibit low morale and not be motivated (Kitson, Harvey & 
McCormack, 1998).    
Facilitation is the actual process of transforming research evidence into clinical practice 
that is made possible by the facilitators (NCCMT, 2011; Rycroft-Malone, 2004). In this 
framework, the facilitators are the individual clinicians with the requisite knowledge and skills, 
available, able and willing to be preceptors to help other clinicians to consistently use current 
evidence to guide clinical practice (Rycroft-Malone, 2004). The facilitators usually lead by 
example and point the way to other clinicians in exhibiting and implementing current best 
professional practices. The results of this study show that there is a continuing need for greater 
facilitation of the change process to better enable integration of evidence into fall prevention 
practice. Organizations that seek to improve the facilitation process must bring in highly 
knowledgeable and motivated individuals to change the low morale culture in such organizations 
and implement a culture of excellence and promote patient centered care.            
 PERCEPTIONS OF EVIDENCE-BASED INTERVENTIONS 67 
 
 
  The main purpose of this mixed methods study was to identify the barriers perceived by 
physical therapists to the use of evidence-based fall prevention interventions with individuals of 
65 years of age or older. The barriers identified by the respondents, the degree to which these 
factors were perceived as barriers and the mean rankings are displayed in Tables 1, 2 and 3. As 
shown in Table 2, the mean ranking of the perceived barriers demonstrates an inverse 
relationship with the mean ranking score value. That is, the higher the mean ranking value of an 
item, the less it was perceived as a barrier. The inverse relationship between the mean ranking 
values of the perceived barriers and their rank order is due to the ranking scale used in the 
survey.  Participants ranked perceived barriers from 1 to 5 (Greatest barrier = 1… Least barrier = 
5).  “Lack of time” has the lowest mean ranking score of 2.4 and was ranked as the greatest 
barrier by 36.9% of the respondents as seen in Table 1. “Lack of support from facility” has the 
highest mean ranking of 3.9 and was ranked as the least barrier by 9.2% of the respondents.  
This study has validated previously known and identified additional perceived barriers 
that hinder physical therapists from consistently using current available research evidence. The 
outcome of this study is consistent with the findings of other studies. In this study, a majority of 
the respondents 36.9% (Table 1) rated “lack of time” as the greatest perceived barrier to the 
implementation of research evidence in practice. Similarly, Ramírez-Vélez, Bagur-Calafat, 
Correa-Bautista, and Girabent-Farrés (2015) and Stroud (2014) found that lack of time was a 
major barrier identified by physical therapists for not using evidence based practice in clinical 
interventions, especially among physical therapists with bachelor’s degree and those with limited 
clinical experience. Fruth et al. (2010) reached the same conclusion that lack of time to research 
current literature was a barrier in implementing research evidence in practice.  
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Similarly, Nilsagard and Lohse (2010) and Ramírez-Vélez, Bagur-Calafat, Correa-
Bautista, and Girabent-Farrés (2015) identified “lack of support from facility” management as an 
important impediment and barrier for physical therapists using research evidence to guide their 
daily practice. This is consistent with the outcome of this study. As displayed in Table 1, 9.2% of 
the respondents in this study rated lack of facility support as the greatest perceived barrier to the 
use of fall prevention program. Lack of facility support can manifest in multiple ways, namely, 
paying little to no attention to educational opportunity for staff members within the organization, 
facilities that focus on profit and not on staff development, and facilities that will not encourage 
innovative use of current research evidence in practice.      
     Salbach et al. (2007) identified professional knowledge deficit by physical therapists 
as an important factor in the use of evidence based practice. Professional knowledge deficit 
findings by Salbach et al. (2007) and Stroud (2014) are also demonstrated in this study with 80% 
of the respondents not familiar with the CDC compendium or the STEADI tool kit. Table 1 
showed that professional knowledge deficit was rated as the greatest perceived barrier by 24.6% 
of the respondents in this study. Stroud (2014) further stated that professional knowledge deficit 
tends to be common among physical therapists that have little or no access to current 
professional literature. Ramírez-Vélez, Bagur-Calafat, Correa-Bautista, and Girabent-Farrés 
(2015) found that professional knowledge deficit is not only manifested as deficiency in requisite 
professional knowledge, but also as lack of research skills needed to understand research 
findings and apply such findings to specific patient’s conditions.    
 Another significant finding among the physical therapists surveyed in this study was that 
75.1% reported treating older adults with fall risk daily or at least three times a week, similarly, 
73.5% reported using some form of interventions with older adults with fall risk daily or at least 
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three times a week. Furthermore, only 48.6% of the respondents indicated that they use current 
research evidence to guide their choice of fall prevention program on a daily basis or at least 
three times a week. As shown, only 30.3% of the respondents indicated they use the CDC 
compendium daily or at least three times a week, and 3.7% of the respondents indicated they use 
the STEADI tool kit daily or at least three times a week. These findings showed that among the 
physical therapists surveyed there is a gap in knowledge of effective fall prevention programs 
that needs to be bridged. The professional knowledge gap is evident in that only 20% of the 
respondents indicated being familiar with the CDC compendium and the STEADI tool kit.  
 Another possible explanation of these findings beyond professional knowledge deficit 
could be all or some combination of the qualitative responses as shown in Table 3. A majority of 
the respondents 35.5% indicated that patient’s exercise tolerance was a perceived barrier in their 
implementation of evidence-based fall prevention program. This was closely followed by lack of 
resources or equipment by 31.9% of the respondents. The findings of this study and others show 
a continuing gap between clinical practice and the use of available research evidence.  
 The qualitative data displayed in Table 3 shows that the respondents perceived barriers to 
the implementation of evidence-based practice beyond those identified in the literature which 
they rank-ordered as displayed in Table 1. Of the 122 respondents to the qualitative question, 82 
respondents (67.1%) indicated that patient’s comorbidity or lack of resources was the main 
barrier to their implementation of current research evidence in clinical practice. While the other 
40 respondents (32.9%) indicated productivity expectations, or staffing needs, or insurance 
regulation, or remuneration as perceived barriers in their practice. The pattern of response 
showed that more than half of the respondents indicated patient’s comorbidity or lack of 
resources as a barrier.  
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While participants were not specifically asked about their perceptions of comorbid 
medical conditions that may constitute barriers to the implementation of evidence-based fall 
prevention programs, a few of the respondents indicated those conditions in their qualitative 
response (Appendix E). Among the medical conditions that were specifically mentioned were 
poor cognition, chronic obstructive pulmonary disease (COPD), congestive heart failure (CHF), 
Parkinson disease and multiple sclerosis (MS). Basic understanding of these health conditions 
shows that comprehension of therapeutic and safety instructions, and exercise endurance are 
suspect. 
Falls are significantly higher in older adults with poor cognition compared with those 
who are cognitively intact (Amboni, Barone & Hausdorff, 2013),  the annual incidence and 
prevalence of falls among cognitively impaired older adults is approximately 80% higher than 
the cognitively intact older adults (Herman, Mirelman, Giladi, Schweiger, & Hausdorff, 2010; 
Montero-Odasso, Verghese, Beauchet & Hausdorff, 2012). In older adults with poor cognition, 
short term memory, retention and carry-over of safety instructions are severely impaired (Rao, 
Gilman & Louis, 2014; Yogev-Seligmann, Hausdorff & Giladi, 2008). The inability to 
comprehend, remember and teach back therapeutic and safety instructions provided by physical 
therapists may have heavily influenced the physical therapists’ perception of poor cognition as a 
barrier in the implementation of evidence-based practice in this category of patients. 
Cardiopulmonary conditions (COPD & CHF) mentioned in the qualitative response are 
generally noted for causing shortness of breath with minimal exertions and low energy reserve 
(Carey & Potter, 2001). The low energy reserve, with the associated orthostatic hypotension in 
these patients, makes activities of daily living very difficult and prone to high fall risks (Jansen, 
et al., 2016).  Similarly, patients with neurodegenerative conditions such as Parkinson disease 
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and multiple sclerosis experience extreme fatigue and poor endurance with activities of daily 
living (Allen, Schwarzel & Canning, 2013). Exercise tolerance and fatigue associated with 
patients with cardiopulmonary and neurodegenerative conditions may have influenced physical 
therapists perception of these conditions as barriers in the implementation of evidence-based 
practice. Even with the use of energy conservation techniques in patients with these conditions, 
motivation to exercise is usually low due to high energy cost of routine activities of daily living.  
In addition to the patient’s comorbidity, respondents also indicated lack of resources or 
equipment as a limiting factor in the implementation of evidence-based practice. Though no 
specific equipment or resource was mentioned in the qualitative response, in a broad view, this 
could mean lack of major equipment in physical therapy practice or no access to literature 
database. Resource availability and access to relevant databases can expose physical therapists to 
a wealth of research evidence that can enhance clinical practice. In a study by Gorgon, Barrozo, 
Mariano, and Rivera (2013) lack of adequate equipment was found to be a huge factor in the 
implementation of current research evidence among physical therapists in some developing 
countries. In a related study, Stroud (2014) found that lack of access to literature database was 
reported as a barrier among physical therapists in implementing research evidence in practice.    
A number of the surveyed physical therapists cited insurance regulations as a barrier to 
the use of evidence-based practice. Insurance providers typically have specific documentation 
expectations which require healthcare providers to justify the services they provide in order to be 
reimbursed for their services. But the unintended consequence of reducing patient’s quality of 
care is real (Bodenheimer & Grumbach, 2009). Physical therapists and other health care 
providers usually view these constantly changing regulations as administrative burden that 
inevitably reduce the actual time spent in providing care to patients (Bodenheimer & Grumbach, 
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2009). The perception of insurance regulation as a barrier in research implementation is 
supported by the findings of Hannes, Staes, Goedhuys and Aertgeerts, (2009) citing health care 
system bureaucracy.               
One of the findings of this study is that physical therapists do not consistently use 
evidence-based practice prevention programs for the care of older adults due to some perceived 
barriers that have been identified by this study. Another finding of this study is that the physical 
therapists surveyed lacked professional knowledge of the available evidence-based fall 
prevention programs.  
The identified professional knowledge deficit of effective fall prevention programs can 
be remedied by having clinicians take continuous education courses that address these issues 
such as the Academy of Geriatric Physical Therapy’s Certified Exercise Experts for Aging 
Adults (CEEAA) (AGPT, 2018). Courses such as the CEEAA would enhance professional 
knowledge of effective fall prevention programs and position physical therapists to deliver 
evidence-based fall interventions. Also, employers can incentivize their employees by providing 
free or reduced monthly subscription to professional journals and symposia. Additionally, in 
keeping with the “facilitation” construct of the PARiHS framework for enabling the 
implementation of evidence based practice, organizational leaders can hire highly capable and 
knowledgeable individuals or facilitators to implement and promote a culture of clinical 
excellence, leadership, accountability and innovativeness in the organizations (Kitson, Harvey & 
McCormack, 1998).              
Conclusion 
 The conclusion that can be drawn from this study is that physical therapists licensed in 
the state of Texas identified and perceived to various degrees, the following factors listed below, 
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as barriers to the use of evidence-based fall prevention interventions with individuals of 65 years 
of age or older. The barriers are: 
 Lack of time,  
 Lack of facility support,  
 Patient’s exercise tolerance,  
 Professional knowledge deficit,  
 Healthcare system bureaucracy,  
 Remuneration  
 Staffing needs or levels,  
 Patient’s comorbidity,  
 Insurance regulations,  
 Lack of resources or equipment,  
 Productivity expectations. 
Limitations 
1. The findings of this study from 302 respondents may not be generalized to the entire 
licensed physical therapists in the United States. 
2. This study was an online survey of self-reported perceived barriers; the accuracy of these 
reported data cannot be verified. 
Recommendations for Future Study 
 This study showed that among the factors perceived as barriers by physical therapists to 
the use of evidence-based fall prevention interventions with individuals of 65 years of age or 
older, patient’s comorbidity was identified by 35.2% of the respondents in the qualitative item 
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surveyed. It will be worth investigating in future studies the specific systemic comorbidities that 
constitute these barriers. 
 Secondly, of the quantitative items surveyed, lack of time was ranked as the greatest 
barriers perceived by 36.9% of the physical therapists to the use of evidence-based fall 
prevention interventions with individuals of 65 years of age or older. Further study is needed to 
determine how lack of time affects the use of evidence-based practice and the role of physical 
therapist’s caseload in their various clinical practice settings.   
Recommendations for Physical Therapy Practice 
The importance of consistently implementing current research evidence in patients’ care 
is a theme that is recognized by physical therapists (Stroud, 2014). Physical therapists must step 
beyond what is recognized as being necessary, and follow up with actual implementation of 
evidence in clinical practice. According to Rycroft-Malone (2004), the concept of implementing 
change in any setting, primarily clinical research into practice, is complex, challenging and not 
straightforward. With the ever-increasing health care cost, these changes are not only necessary 
but compulsory (Rycroft-Malone, 2004). 
In this and many other researches, physical therapists consistently cite lack of time as a 
notable barrier in the implementation of research evidence in their practice. Employers of labor 
must be aware that lack of time can lead to poor patients’ satisfaction and reduced functional 
outcomes as physical therapists rush through their caseload to meet daily productivity 
expectations or quotas. Against this background, adequate caseload would provide opportunity 
for physical therapists to access current literature in-between patients’ care. 
In numerous studies, professional knowledge deficit continues to be reported as a barrier 
in physical therapy practice. This knowledge gap can be bridged through regular facility in-
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service training by one of their knowledgeable staff, mentor or preceptor. Also, professional 
associations like the American Physical Therapy Association can disseminate this knowledge to 
their members electronically or via their monthly bulletin. Similarly, third party payers can 
recommend or mandate the use of current research evidence as part of evaluation and 
intervention tools, though balance must be sort between necessary documentation and 
burdensome regulation.  
  The need to consistently use current research evidence in patients’ should be a multi-
disciplinary approach, involving other health care professionals such as occupational therapists, 
physical and occupational therapy assistants, speech therapists, nursing staff, and others. This 
collaborative effort will lead to a culture of excellent clinical practice, high patients’ satisfaction 
rate, improved outcome measures and perhaps reduced health care cost by preventing high 
patient’s utilization of health care facilities.   
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Appendix A 
Participant recruitment introductory letter  
Dear fellow PT,  
I would appreciate if you would take a few minutes to complete a short survey to help me gather 
data for my doctoral dissertation research.  My name is Charles Agbonghae, PT, DPT.  I am a 
Doctor of Health Science (DHSc) student at the University of St Augustine. I am conducting a 
study titled: Physical therapists’ perceptions of barriers to the use of evidence-based fall 
prevention interventions with individuals of 65 years of age or older.  The purpose of the study is 
to identify barriers perceived by physical therapists to the use of evidence-based fall prevention 
interventions with individuals of 65 years of age or older. I am contacting you because you are a 
licensed PT in the state of Texas.  The survey consists of 15 questions and will take between 5-
10 minutes to complete. There are no known risks to participation in this study.  This study 
offers no direct health benefits to the participants. But it does contribute to the body of 
knowledge by identifying what are physical therapists’ perceptions about evidence-based 
practice and what constitute barriers for not implementing these programs. If you have any 
concerns about your participation in the study, you should discuss them with the Principal 
Investigator, Charles Agbonghae at 1-254-421-9364. If you continue to have concerns you may 
contact the Faculty Research Advisor, Steven M. Gerardi at (737) 202-3313). If these resources 
are not able to address your concerns, you may contact Elizabeth Ardolino, PT, PhD, at the 
University of St. Augustine for Health Sciences – Austin TX campus: 1-512-394-9766 x3151 or 
855-384-9965 x3151. Participation in this study is voluntary.  You may refuse to participate and 
you may withdraw from the study at any time without penalty. Your participation in this study is 
anonymous and all information obtained in this study is strictly confidential unless disclosure is 
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required by law. There are no identified risks or benefits to participation in this study.  
The University of St. Augustine is not liable for any cost or compensations incurred as a result of 
participating in this study. Participation in this research project is totally voluntary, and your 
consent is required before you can participate. By clicking on the survey link and completing the 
questionnaire, you indicate your informed consent to participate and for your response to be 
utilized in my research.  
To participate, please click on the following link:https://www.psychdata.com/s.asp?SID=182878  
Thank you for your participation in this study! 
Charles Agbonghae, PT, DPT. 
University of St Augustine 
c.agbonghae@usa.edu  
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Appendix B 
Reminder Email - Participant recruitment introductory letter  
Dear fellow PT,  
Last week I sent you an invitation to participate in a study I am conducting.  If you have already 
completed this survey, thank you!   If you have not, I would appreciate if you would take a few 
minutes to complete a short survey to help me gather data for my doctoral dissertation research. 
My name is Charles Agbonghae, PT, DPT.  I am a Doctor of Health Science (DHSc) student at  
the University of St Augustine. I am conducting a study titled: Physical therapists’ perceptions of 
barriers to the use of evidence-based fall prevention interventions with individuals of 65 years of 
age or older.   
The purpose of the study is to identify barriers perceived by physical therapists to the use of 
evidence-based fall prevention interventions with individuals of 65 years of age or older. I am 
contacting you because you are a licensed PT in the state of Texas.  The survey consists of 15 
questions and will take between 5-10 minutes to complete. 
There are no known risks to participation in this study.  This study offers no direct health 
benefits to the participants. But it does contribute to the body of knowledge by identifying what 
are physical therapists’ perceptions about evidence-based practice and what constitute barriers 
for not implementing these programs. 
If you have any concerns about your participation in the study, you should discuss them with the 
Principal Investigator, Charles Agbonghae at 1-254-421-9364.”   
If you continue to have concerns you may contact the Faculty Research Advisor, Steven M. 
Gerardi at (737) 202-3313). If these resources are not able to address your concerns, you may 
contact Elizabeth Ardolino, PT, PhD, at the University of St. Augustine for Health Sciences – 
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Austin TX campus: 1-512-394-9766 x3151 or 855-384-9965 x3151. 
Participation in this study is voluntary.  You may refuse to participate and you may   withdraw 
from the study at any time without penalty. Your participation in this study is anonymous and all 
information obtained in this study is strictly confidential unless disclosure is required by law. 
There are no identified risks or benefits to participation in this study.  
The University of St. Augustine is not liable for any cost or compensations incurred as a result of 
participating in this study. 
Participation in this research project is totally voluntary, and your consent is required before you 
can participate.  By clicking on the survey link and completing the questionnaire, you indicate 
your informed consent to participate and for your response to be utilized in my research.  
To participate, please click on the following link: ttps://www.psychdata.com/s.asp?SID=182878  
 
Thank you for your participation in this study! 
Charles Agbonghae, PT, DPT 
University of St Augustine 
c.agbonghae@usa.edu  
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Appendix C 
IRB approval letter.  
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Appendix D (survey questionnaire) 
1. Are you a licensed physical therapist?  
i. Yes. ii. No. [skip logic to end of survey if “No”].  
2. Which of the following describes your highest level of physical therapy education?  
i. Bachelor’s degree. ii. Master’s degree. iii. Doctoral degree. 
3. Which of the following American Board of Physical Therapy Specialties (ABPTS) 
certifications do you hold? 
a. Cardiovascular & Pulmonary Certified Specialist (CCS) 
b. Clinical Electrophysiologic Certified Specialist (ECS) 
c. Geriatric Certified Specialist (GCS) 
d. Neurologic Certified Specialist (NCS) 
e. Orthopedic Certified Specialist (OCS) 
f. Pediatric Certified Specialist (PCS) 
g. Sports Certified Specialist (SCS) 
h. Women’s Health Certified Specialist (WCS)  
i. None. 
4. Which of the following best describes your current clinical practice setting? 
i. Home Health, ii. Skilled Nursing Facility, iii. Acute care, iv. In-patient rehabilitation, v. 
Out-patient rehabilitation, vi. Other.  
5. Which of the following describes your current level of employment in physical therapy 
practice? i. Full time (40 or more hrs/week), ii. Part time (under 40hrs/week), iii. PRN, 
iv. Other 
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6. Which of the following best describes the ages of the patient population that you work with 
the most?  
i. Pediatric (under 18 years), [skip logic to Adults (18-64 years) if “Pediatric”]. 
ii. Adults (18-64 years),  
iii. Geriatric (65 years, or above) 
 
7. Please respond to the following statement:  “How frequently do you treat older adults who are 
fall risks?” 
i. Daily 
ii. At least three times in a week 
iii. Once or twice in a week 
iv. Once or twice in a month. 
v. Less than once a month. 
 
8. Please respond to the following statement “How frequently do you utilize interventions to 
reduce fall risks in older adults?”  
i. Daily 
ii. At least three times in a week 
iii. Once or twice in a week 
iv. Once or twice in a month. 
v. Less than once a month. 
 
9. Please respond to the following statement “How frequently do you use current research 
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evidence to guide your selection of fall prevention interventions?” 
i. Daily. 
ii. At least three times in a week. 
iii. Once or twice in a week. 
iv. Once or twice in a month. 
v. Less than once a month.  
10. Are you familiar with the document - A CDC Compendium of Effective Fall Interventions: 
What Works for Community-Dwelling Older Adults ?  
 i. Yes. ii. No [skip logic to question 12 if “No”]. 
 
11. Please respond to the following statement “How frequently do you utilize A CDC 
Compendium of Effective Fall Interventions: What Works for Community-Dwelling 
Older Adults”  
 i. Daily. 
 ii. At least three times in a week. 
 iii. Once or twice in a week. 
 iv. Once or twice in a month. 
 v. Less than once a month. 
 vi. Never. 
12. Are you familiar with, or have you used the STEADI (stopping elderly accidents, death & 
injuries) tool-kit for patients at fall risk? 
i.Yes. ii.No. 
13. Please respond to the following statement “How frequently do you utilize the STEADI tool 
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kit with older adults”   
i. Daily. 
ii. At least three times in a week. 
iii. Once or twice in a week. 
iv. Once or twice in a month. 
v. Less than once a month.  
vi. Never  
14. Consider the following list of factors that may pose a barrier to your use of current evidence-
based fall interventions for the care of the elderly patients at risk of falls. Rank order 
these factors, from 1 to 5 (Greatest barrier = 1… Least barrier = 5) based upon the 
relative degree to which they are barriers. 
Lack of time,                                                                                                                    
Lack of support from your facility.                                                                                
Patient’s exercise tolerance.                                                                                 
Professional knowledge deficit.                                                                             
Healthcare system bureaucracy.    
  
15. What other factors not listed in question 14 do you think are barriers to the use of evidence-
based fall prevention interventions with individuals of 65 years of age or older?  
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Appendix E (qualitative thematic analysis) 
Theme: Remuneration 
Code: Pay 
Physical therapists take home compensation  
Salary not standardized across clinical settings 
Clinician per hour earnings  
Theme: Insurance Regulations 
 Code: Documentation Requirements 
Additional paperwork required by insurance may limit use 
Medicare required repetitive paperwork when treating elderly limits time to effectively 
treat 
Documentation set up in emr with specific tests     
Documentation requirements 
Medicare and Insurance requirements that take time during treatment 
Insurance standards and regulations for high fall risk patients 
Code: Administrative Burden 
Required administrative burden 
Reimbursement limits/cap by insurance  
Theme: Staffing Needs or levels 
 Code: Lack of Skill  
 Therapist’s lack of skill 
 Code: Lack of Staff 
 Not enough staff to treat patients 
 Unfavorable patient to Physical therapists ratio 
 Number of therapists on duty not adequate 
 Not enough PTs 
 Covering too many weekends in a month 
Too many clients and few PT/PTA 
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Scheduling conflict with too many clients 
Lack of skilled man power 
Inadequate manpower in our facility 
Code: Inconsistent Staff 
 Inconsistent staff 
 Lack of carry over when patients are assigned to more than one PT/PTA after admission 
Theme: Productivity Expectations 
 Code: Productivity 
 Productivity 
 Expected productivity trumps everything 
 Too many high priority patients to be seen same day 
Pressure to meet daily and weekly point expectations 
No down time to read up on these programs 
Daily patient’s quota 
No time for this laborious endeavor  
Code: Caseload 
Heavy caseload demands good time management 
 Too many visits in a day 
 Not enough time in the day to squeeze this program in. 
Time to cover my work is the largest barrier in my opinion 
Good program, no time 
Code: Scheduling Conflict 
In home health we work late into the evenings 
It all about office meetings and seeing patients 
. Same day documentation for all patient encounters expected. 
Cannot use these measures in real world, too time consuming. 
 Short length of stay, high turnaround. 
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Theme: Lack of Resources/Equipment 
 Code: Lack of space  
 Space limitations 
 Crowded work space with junks/walkers 
 Space-in home health if the patient is a hoarder in an apartment you can be very limited 
 SPACE 
There is no wide, clutter free and open space in my facility where I can safely assess fall 
risk 
 Code: Lack of resources 
 No standardized treatment protocol       
Lack of opportunities for training 
Joining the APTA to get the journals is expensive 
Not aware of it 
 Code: Availability of tool-kit 
 No tool kit 
 Availability of tool-kits in clinics 
 Code: Lack of tools 
 Lack of access to research engines 
 Management willingness to provide the equipment 
 Ambulatory aids deformity 
 No computer access when needed 
Knowledge of evidence-based fall preventions materials and courses.   
I do not think of it during the day, treating the patient from what you see that day their 
needs/goals. 
Outcome measures have a ceiling effect, multifactorial reasons for falls 
 Code: Limited resources 
 Access and time 
Faster, more researched tools (ex: TUG, FTSTS, 6 min walk).    
 Lack of resources 
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Lack of access to research 
Limited resources 
I don't think there are barriers 
Access to current studies 
Slow loading speed of aging electronic systems 
We don’t have these resources 
Limited ability/space to carry this out in my setting 
 Code: Lack of equipment 
 Time away from school, "doing what I have always done" 
Minimal tools in the home environment 
It takes time to fix broken equipment 
 Proper working equipment not always there 
 Access to needed equipment 
 Inaccessible equipment 
 No right equipment 
 Lack of proper space or equipment 
 Courses I have taken in various disciplines work well with my fall risk patients 
No training to meet up with current materials 
Sharing treatment space with other disciplines 
Theme: Patient’s Comorbidity 
 Code: Patient’s Illness 
 Patients’ functional ability/sickness 
Patient sickness/inability to perform the various tests, doctors ordering inappropriate 
balance tests be done 
PATIENT SICKNESS & COMPLIANCE 
Majority of my patients have already fallen and have fractures that limit rehab Rx options 
Patients compliance with follow through due to multiple illness 
Patient's illness and home environment 
My patients are at too low of a functional level, most are high fall risk even at discharge 
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Specific disease interventions/goals 
Patient participation/fatigue/illness 
Patients’ abilities/illness. 
Patient medical complexity 
Neuro conditions with poor outcome 
 Code: Comorbidity 
 COPD 
Comorbidity 
Presence of Co-morbidities in elderly patient population. 
Chf/shortness of breath 
PD cases 
MS 
Advanced Parkinson patients 
Patient’s pain level 
CHF with no endurance 
Parkinson clients with repeated hospitalization 
Multiple sclerosis and muscle weakness 
 Code: Patient’s cognition 
 Cognitive status of the pt 
 Patient's cognitive ability 
 Cognitive impairment 
 Patient cognition 
 Memory issues and safety 
 Not appropriate for dementia patients 
 Code: Patient’s condition 
 Most of my patients are wheelchair-bound 
 Patients cannot tolerate standing 
 Patient participation due to debility 
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 Patients’ medical diagnosis on admission 
 Medical condition of patients 
 Unable, due to low functional abilities 
 My facility is neuro focused and education is usually focused on stroke/TBI 
 My population (oncology) has so many other concerns that it is difficult to prioritize 
 Code: Patient’s motivation 
 Patient motivation or lack of concern about falling due to current illness 
 Patient’s education and compliance due to medical diagnosis. 
Lack of patient compliance/endurance 
Willingness of the patients as a result of their conditions 
 Patient motivation or lack of concern about falling 
 Compliance due to medical diagnosis 
 
 
 
 
